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Here’s why 


on the solid 
journal bearing 


MAXIMUM DEPENDABILITY: In high speed service, a rec- 
ord of 42,000,000 car miles without a “heating.” 


LOWEST ACCELERATING AND RUNNING RESISTANCE: 
Glides on a single film of oil, like a skater on ice. 
EASE OF MAINTENANCE: Can be fully inspected or 
replaced on the line. No shopping required. 


UNIVERSAL INTERCHANGEABILITY: Simple—dep 
— economical —safe. 


dahle 





LIGHT WEIGHT: Saves many tons of excess dead weight 
on every moving train. 

ROCK BOTTOM COST: Saves over 25% on initial car 
cost—96% on bearing replacement. 


America’s Railroads 
have standardized 


 \ 





S 































... because cars are 


Solid-Bearing-Equipped! 


Zero and below! 


That’s when you’re really stuck —iced tracks, locomo- 
tive slippage, sanded rails—a hundred other cold-born 
things to contend with. Sure, the train load has to be cut. 


But if you didn’t have solid journal bearings, you would 
have to cut it even more! Because that’s when, compared 
to so-called “anti-friction” bearings, there’s far lower re- 
sistance for the standard AAR bearing you now use... 
that’s when it actually takes up to 33% less power to 
operate a standard bearing over a 350-mile run. 


Identical tests of the different type bearings — with all 
conditions of temperature, load and speed completely 
controlled — have proved it. 


FOR THE COMPLETE FACTS on AAR Solid 
Bearings, write for your copy of Bulletin 1001. 


Macnus Herta. Correoration 
Subsidiary of NATIONAL LEAD COMPANY, New York, Chicago 
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Sub-Assembly Methods 
Speed Car Wiring at Budd 


Bench wiring, solderless terminals and special techniques assist in the 
installation of the more than three miles of wire used in an average car 


Beam the comfort and convenience of each new pas- 
senger car with its increasingly complex electrical sys- 
tem, there lies a multitude of design and assembly prob- 
lems. Control of power circuits, communication, light- 
ing, heating, air conditioning, etc., have become so 
important that today electrical failure is usually syn- 
onymous with car failure, and as a result, wiring methods 
from blue print to finished car have become a special- 
ized art. At Budd, for example, from 5,000 to 23,000 
ft. of wire must be installed in each car, depending 
upon its type. Unlike early methods, where each car, 


like a house, was wired individually, the Budd Company 
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tries to complete as much wiring as possible in sub- 
assembly, and it is this basic policy of pre- or bench 
wiring that is. largely responsible: for the speed, uni- 
formity, and low cost achieved. The same basic tech- 
weer are used regardless of the number of cars on 
order. 

Planning for the electrical program in Budd’s Red 
Lion Plant (Philadelphia, Pa.) centers around the de- 
sired car performance, as modified by local and national 
electrical codes. Circuits must maintain their electrical 
and mechanical soundness under continuous vibration 
and the rugged operating conditions of all weather serv- 
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A butt connector before and after application 


ice. Protection from the hazards of fire and accident 
are carefully considered. In addition, the actual assembly 
methods must be consistent with good plant economics 
and the wiring be as easy as possible to install. 

The wiring is designed for a 20-year life span, the 
usual life expectancy of the car before major overhaul. 
This period can also be predicted by the natural aging 
of insulation and other such expected deterioration. For 
this reason little special provision is needed for main- 
tenance, but if repair becomes necessary it will be seen 
that the same simplified methods of assembly lend them- 
selves unusually well to replacement or inter-change of 
connection. 

Since as much wiring as possible must be done on 
the bench, the problem of connection at some later time 





Two forms of terminals used for making connection 
to a terminal block or bolted lug-to-lug splice 
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is a vital one. A necessary adjunct to this construction 
method is therefore the wide use of pressure type solder- 
less terminals, lugs, and connector blocks which facili- 
tate quick assembly of the pre-wired sections. Where- 
ever possible units are wired, harnesses built and laid 
in place, and the circuits quickly completed at convenient 
assembly stages by means of such connectors. 

First procedure on each car order involves the prep- 
aration of electrical schematic drawings which are ad- 
justed with buyer specifications, previous car prints, 





Pre-insulated pig tail splice 


or new design trends to produce finished working draw- 
ings. Actual wiring is then broken for convenience into 
three major divisions: roof, or overhead; underfloor; 
and control or regulator. Each division, of course, is 
related to the other, but in general constitutes a sepa- 
rate, though similar, assembly problem. 

Since most heavy apparatus such as air compressors, 
generators, batteries, etc., are stationed beneath the car, 
a scale model is usually built of the underfloor division 
to assist in the proper routing of conduit and position- 
ing of equipment. Such positioning is, of course, af- 
fected, in part, by the number and size of the wires to 
be enclosed in conduit, and in turn their length is de- 
termined by the final arrangement selected. Later a full 
scale mock up of the underfloor section is built to iron 
out actual physical assembly problems before the first 
or pilot car is put under construction. Power circuits 
fall in the underfloor division, whether from train line 
or self-contained generators or batteries, and feed their 
heavy gauge wires up to the electrical lockers or regu- 
lators which serve as a clearing house for the demand 
signals from the controls, switches, and thermostats 
scattered throughout the car. Power circuit wires go as 
high as 300,000 circular mils, and carry up to 800 
amp. from the generator to distribution point. All wire 
is stranded for greater flexibility in short runs and sharp 
bends, and in these sizes the weight of the wire is the 
chief determinant of the method of termination. Lock 
type mechanical lugs are most often used since wires 
in this weight do not usually require support near the 
neck of the connector. 

Branch circuits in the underfloor division are measured 
off according to blue print on long tables. Where pos- 
sible they are tied, and terminated before being pulled 
through the conduit by Budd workers. Hand and pneu- 
matic tools are used to attach the terminals securely in 
place. (See illustration). 

The wiring of the regulator division is handled in 
similar fashion. Here it is possible to pre-wire all of 
the inter-connections in lockers and other controlling 
units. Even in these stages use can be made of harness 
boards which serve as a template for the locker harness. 
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An inverted roof exposes “overhead” duct 
with terminal blocks and harness in place 


This procedure is imitated with smaller electrical ap- 
paratus or controls as they line up for installation at 
various station points. 

Space is not a problem at Red Lion. The long as- 
sembly lines are equipped with overhead cranes which 
pick up roof, underframe, or the entire car in either 
upright or inverted position. This gives many advan- 
tages unknown to the smaller shop. As an inverted under- 
frame arrives at station No. 004, for example, all of 
the heavy parts and equipment are exposed for easy in- 
sertion of steam piping and electrical conduit. 

Conduit is employed wherever possible to protect the 
wires, serve as a guard, and prevent fires caused by a short 


Wires and terminals in the “overhead” section 
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Budd worker uses a pneumatic tool to install Pre- 
insulated terminals on harness—The wires are 
measured off and tied on this full-size bench 


circuit or overload of current. Underneath the car, where 
there is maximum exposure to weather, corrosion, etc., 
thick-walled conduit is used with standard threaded fit- 
tings. Wires entering suspended or movable equipment 
are protected by more flexible covering. 

When the number of wires warrants, as in a sleeping 
car, duct is substituted for the thin-walled conduit usually 
employed in the overhead section. Threadless box con- 
nections make smooth, tight joints with safe-edge fittings 
to meet U.L. Underwriters specifications. 

Wiring begins in the overhead section while the roof 
is still in an inverted position and easily accessible. Long 
harnesses are made and laid into position with little 


A close-up of terminal blocks in the overhead section 
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Prewiring of control panels begins on this bench— 
Wires are tied, identified and terminated at this point 


difficulty. Illustrations shows a Budd employee terminat- 
ing leads with a pneumatic hand tool for later connection 
to a terminal block or similar distribution point. 

The connection of the three systems is facilitated by 
terminal blocks which receive the pre-terminated wires 
to be joined in successive assembly stages. Two types of 
connectors are used. In the wire range from No. 8 to No. 
6, where vibration is dangerous at the junction of wire 
and terminal barrel, the connectors used are Pre-in- 
sulated, manufactured by Aircraft-Marine Products 


Left: Pre-wired r control panels—Right: A 
condition 


pre-wired air ing and circuit control panel 
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Inc. This terminal has an outer sleeve which clamps over 
the wire’s insulation and prevents fraying or sharp bend- 
ing. In addition, the terminal is integrally insulated, so 
that no separate tape or tubing is required. On larger 
ranges, from No. 8 to No. 6, a non-insulated connector is 
used which features exceptionally high strength crimp. 
These joints are then taped. 

Three main types of connections are used. First by ter- 
minal block, described above, whose leads are bolted down 
to a common distribution point. In this case, each lead 
must be terminated before the harnesses or bundles of wire 
are laid in place. From 800 to 2,000 such solderless ter- 
minals are used in a single car. 

Unterminated wires can be spliced directly with Pre- 
insulated closed-end connector which forms a quick, 
secure pig tail splice. Butt connectors can also be used to 
advantage in many situations requiring a direct line 
splice. In these cases, the only preparation needed is to 
strip the wire, as the connectors are already insulated and 
require no solder, tape or special attention. 

Terminated wires are often bolted together to form a 
lug-to-lug splice. These connections can be easily unbolted 
if necessary, but offer little advantage over the direct 
splices which can be clipped and re-joined if necessary. 

All wiring is subjected to careful-tests before cars are 
released. In addition special climate test chambers simu- 
late extreme operating conditions—although most of these 
problems have been anticipated from actual field experi- 
ence. 

Mass production techniques, assisted in large measure 
by these wiring methods, continue to be the largest single 
factor responsible for Budd’s 36 years of efficient opera- 
tion. And in the process, Budd has created a new name in 
car building. 
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Fig. 1 (left)—Locomotive-type ammeter with cover removed to show location of lamps for illumination of dial—Fig. 2 (right) 
External appearance of completely assembled locomotive-type ammeter 








Locomotive Instrument Lighting 


Individually lighted instruments and gauges of uniform design for 
Diesel-electric locomotives made available by three manufacturers 


[nsrruments play an important part in the operation — 


of modern, electric-drive locomotives. To meet the re- 
quirements of this service, they must be accurate, rugged 
and easy to read under all conditions. At the same time 
they should meet appearance design standards and be 
suitable for grouping in any desired panel arrangement. 

For several years, the General Electric Company has 
furnished a rectangular form of instrument for locomo- 
tive service which is easy to read in daylight, and can 
be worked satisfactorily into a system using black light 
illumination for night operation. An alternative’ type of 
instrument, not requiring black light, has also been de- 
veloped and is now available. 

With the exception of black light, the various instru- 
ment illuminating systems that have been used depended 
upon a central light source around which the instruments 


— 


*Locomotive & Car Equipment Divisions Laboratory, General Electric 
Company, Erie, Pa. 


Fig. 3—Duplex pressure 
gauge mounted in same 
style case 
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By F. H. Catlin * 


were grouped. In some designs, light was conveyed to 
the instrument faces by troughs extending over the edges 
of the front covers. In others, the instrument cases were 
slotted to admit light to the scale and pointers. 

There are obvious disadvantages in all such systems. 
It is difficult to obtain satisfactory light distribution and, 
at times, there may be objectionable glare. The instru- 
ments are definitely confined to the location of the light 
source so that panel arrangements cannot be varied to 
meet appearance design requirements. To overcome these 
disadvantages, the General Electric Company has devel- 
oped an illuminating system that is an integral part of 
each instrument case. Small lamps are mounted in the 
two upper corners of the instrument case in such loca- 
tions that the light falls on the scale and pointer. The 
instrument mechanism is shielded from most of the heat 





RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 43 
































produced by the lamps because the lamp sockets and 
mountings are external to the part of the case containing 
the instrument element. 

Figure 1 shows the location of the lamps in one of 
the new type ammeters. The front cover and window 
are held in place by four screws fitting into weld nuts, 
two located in the lower corners and two at the top of 
the instrument adjacent to the lamp housings. 

Figure 2 shows the instrument completely assembled 
with the front cover in place. Access to the lamp bulbs 
is obtained by removing the screw caps in the upper 
corners of the cover. An extractor is furnished for re- 
moving and replacing the lamp bulbs without disturbing 
the instrument cover. This illuminating system is avail- 
able in various types of G. E. locomotive instruments, 
such as ammeters, speedometers, and voltmeters. 

Gauges indicating pressure and temperature are also 
frequently used on locomotives. To insure adequate il- 
lumination and pleasing uniformity of panel appearance, 
there is available a line of single and duplex pressure 
gauges, and also duplex temperature and pressure in- 
struments with an illumination system and front cover 
assembly identical to that used for the electric instru- 
ments. These are manufactured by the United States 
Gage Company. One of these instruments is shown in 
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Fig. 4—(above and left) 
Typical engineman’‘s _in- 
strument panels on two 
locomotives for mainline 
service, illustrating clear 
visibility of instruments 
and their flexibility of 
arrangement 


Fig. 3. In addition to the instruments shown, the Ashton 
Valve Company manufactures duplex vacuum gauges in 
the same style of case and cover assembly. 

This complete line of transportation instruments offers 
several advantages for locomotive installations. All in- 
struments on a control panel have a uniform appearance. 
All instruments are adequately lighted, regardless of their 
location. Light intensity can be controlled on individual 
instruments or on all instruments simultaneously by 
means of rheostats within easy reach of the engineman. 
All lamp wiring is accessible, and the two lamps in each 
instrument case can be connected in series or parallel 
to suit circuit conditions. Loss of illumination on one 
instrument has no effect on the others in the panel. The 
instruments do not have to be grouped around a central 
light source. This means that they can be used in any 
desired panel arrangement. 

While this line of instruments was developed primarily 
for transportation service, the same illuminating system 
can be adapted to other specialized applications of G.F. 
4¥%-in. square switchboard instruments. Other items, 
such as gauges, temperature and pressure indicating 
instruments, etc., may be obtained from gauge manu- 
facturing companies that are equipped to produce this 
style of instrument. 


JANUARY, 1951 
































JANUARY, 1951 





Circuit Arrangement 
Facilitates Use of Charger 


By W. E. Abbott 


Taz battery charger shown is used for charging 
Diesel-electric locomotive and electric-crane truck 
batteries. At the North Bergen, N. J., enginehouse 





Choice of receptacles below charger determines the rate 
of charge 


of the New York Central, it is mounted on a column 
adjacent to the stall used for Diesel inspections and 
repairs. 

The charger has two rates of charge, 6 and 12 amp. 
Each half of the charger will charge from one to 
twelve, 3-cell batteries at the rate of 6 amp. by mov- 
ing a plug to the proper hole for the batteries being 
charged. 

If the rate of charge desired is 12 amp., the two 
sides can be so connected that while the rate of each 
half is 6 amp., the total will be 12 amp. 

The picture shows three receptacles mounted below 
the charger, they are BRA-23-T Pyle-National recep- 
tacles such as are used for cable connections between 
the engine and tender of steam locomotives. These 
receptacles are for three wires. The rubber covered 












cord, with three No. 14 wires, that is sed on steam 
locomotives is used for the charging leads. A BP-35 
P.N. plug is applied at one end and a battery clip at 
the other end, with the three wires attached to the 
clip. 

‘A copper disc is used in the plug end to tie the 
three legs together. The disc fits between the two 
parts of plug interior and is cut away at the screw 
holes where the plug assembly screws pass through 
the two halves so that the disc does not make contact 
with any part of the plug shell. 

Three leads are brought out of the bottom of the 
charger, one positive lead common to both sides of 
the charge, and two negative leads, one from each 
side of the charger. 

The positive lead J is brought to the receptacle a 
at the bottom left, and connected to all three of the 
terminals. 

The negative Wire 2 from the right side of the 
charger is brought to the top right receptacle b, and 
connected to all three of the terminals. 

The negative Wire 3, from the left side of the 
charger, is brought to the bottom right receptacle 
and connected to two of the three terminals. Wire 4 


Charger Terminals 


\ 


Pos. a Neg. Neg. Right 
Common Left 2 
' : b | Receptacle 
4 
a ¢ 


Receptacle Receptacle 


Wiring diagram for charger secondary circuits 


connects the third terminal of ¢ to the three termi- 
nals of b. 

The plug and clip used on the positive lead are 
painted red, and the second lead is painted gray. 

By plugging the red lead in a, and the gray lead in 
b, the current will be 6 amp. from the right side of 
the charger. Changing the gray lead to c will give 
12 amp. 

The circuit for 6-amp. charging is as follows. The 
common positive lead from the charger through wire 
1 is connected to the three terminals of a and the 
three plug contacts tied together by the copper disk 
causes the current to pass through the three No. 14 
wires of the cord out to the clip where they are all 
fastened to the clip, and attached to the positive side 
of the battery. 

From the negative side of the battery, the circuit 
is carried through the clip of the negative lead, 
through the three wires of the lead to the plug to 
terminals of b, and through Wire 2, to the negative 
side of the right side of charger. 

The circuit for 12-amp. charging is as follows: 
the common positive side of the circuit is the same 
as for 6-amp. charging. The negative circuit is car- 
ried from the negative side of the battery, through 
the battery clip and the three wires of the lead, 
through the plug to the terminals of c and Wire 3 
to the: left side of the charger and through Wire 4 
to the three terminals of b and Wire 2 to the right 
side of the charger. s 
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Side Sheets Without Visible Seams 





Left: Samples of inert arc welding made respectively on silicone copper (left) and stainless steel (right)—Right: Reverse side 
of sample welds 


Southern Pacific finds inert-arc welding advantageous for 
the welding of sheet metal in many railroad applications 


Tue general shop of the Southern Pacific at Los An- to a number of railroad practices. The process is pri- 









































































































































geles, Calif., has been equipped for inert arc welding, marily a means for joining sections of sheet metal in- 
and experience has shown the process to be well suited cluding stainless steel, aluminum and silicone copper. 
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Side and front elevations of the Southern Pacific inert-arc welding service cabinet 


46 RAILWAY MECHANICAL AND ELECTRICAL ENGINEER JANUARY, 1951 

















On the Southern Pacific it is used for the welding 
of sheets from .02 in. to 4% in. in thickness. Applications 
include car siding, stainless steel for diner kitchens, 
water supply tanks for cars, fuel and water tanks for 
Diesel locomotives and a variety of other purposes. In 
most cases, the sheets to be joined are placed edge to 
edge and are welded without filler metal. A filler rod is 
used in the case of two dissimilar metals, a 10-10 Everdur 
rod, for example, being used to weld steel to silicone 
copper. 

In the case of very thin metal, the edges are flanged 
before welding to provide filler metal. Sixteen gauge 
metal is welded by hand at a rate of about six inches 
per minute. 


Shop Equipment Facilitates 
Performance of the Work 


Car side sheets may be welded with no perceptible 
warping of the sheets and little fitting up is required. 





Welding a stainless steel section for a dining car kitchen 


Polished-out butt welds are not visible as is the case 
when filler rod is used. 

The welding is accomplished by means of an arc 
maintained between a tungsten electrode and the metal 
to be welded. The electrode is water-cooled and an inert 
gas (argon or neon) flows out around the electrode 
covering the arc. This protects the arc and the weld 
from the air and prevents the inclusion of oxygen, nitro- 
gen and other impurities into the weld. 

In the Southern Pacific installation, power for silicone 
copper and aluminum welding is supplied by an a.c. 
welding machine rated at 10 to 200 amp. It is equipped 
with high-frequency arc control for aluminum welding. 
Direct current is used for the welding of ferrous metals 
other than stainless steel. 

A steel cabinet for storing equipment and for making 
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all the necessary electrical gas and water connections 
was developed by the railroad. A water connection is 
brought in at the top, argon gas at one side, and an 
electrical connection at the opposite side provides a con- 
nection to the Flex Arc welder. Oxy-acetylene fittings are 
used for making water and gas connections. 








Flex-arc, a.c. welder and the shop-made cabinet for storing 
equipment and making all necessary gas, water and electrical 
connections 


A hook at one side of the cabinet is used to hang up 
the welding torch when it is not in use. This hook is on 
the end of an arm which operates two valves. The valves 
cut off the supply of gas and water when the torch is 
not in use. 


Mercury-Vapor Lighting 
of Interchange Yard 


The Elgin, Joliet and Eastern has recently made an in- 
stallation of mercury-vapor lighting in its Griffith-Harts- 
dale, Indiana yard. The installation is proving to he 
very practical and economical. 

The layouts of the track are such that ordinary flood- 
lighting did not seem practicable. Further study indi- 
cated conventional street lighting units, mounted on high 
poles, would produce the needed illumination. 

In the yard shown in the illustration, the E. J. & E. 
handles heavy interchange traffic with four other rail- 
roads. At times the yard is occupied by several trains, 
and a switch engine, picking up or setting out and 
switching cars. The lights serve effectively to increase 
safety and speed of operation and to reduce or prevent 
pilferage and damage to cars or lading. 
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The lights provide adequate illumination for the interchange 
work done in the yard and produce no objectionable glare 


The lighting units are General Electric Form 109 lumi- 
naires, equipped with 16,000-lumen, Type F-H1 mercury 
vapor lamps. The units have top-tapped mounting and 
produce I. E. S. Type IV distribution. 

The units are mounted on Hubbard No. 3610 chain- 
operated trolley-type mast arms. The length of the mast 
arm is 10 ft., and the mounting height of the unit is 30 
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Two views of the engine control device 





ft. The horizontal spacing of the luminaires is 125 ft. 
(average). 

Cominercial power at 2,300 volts to the primary of 
railroad transformers is supplied from local public utility 
circuits. The lights are turned on and off by a Sangamo 
astronomic time switch. 


Insert Control 
Facilitates Engine Testing 


The Southern Pacific Taylor Diesel shops at Los An- 
geles have improved and simplified the load testing of 
Diesel engines on locomotives by an adaption of a piece 
of war surplus material shown in the illustrations—pur- 
chase price 25 cents. 

Load testing engines is accomplished by running the 
engine on various throttle settings and loading the gen- 
erator on a resistance load. This is usually accomplished 
by three men—one operating the throttle, one making 
tachometer readings at the front end of the engine, and 
one operating the loading resistor or water rheostat. 
Communication ‘between the man operating the throttle 
and those at the tachometer and rheostat is necessary 
and is also difficult. 

The device illustrated permits control of the engine by 
the man who makes the tachometer readings. To use the 
device, the control cable is disconnected from its receptacle 
at the fuel rack relays and the device inserted in the 
circuit. 

The receptacle on the long side of the device serves 
simply to connect with the 64-volt power supply. The 
other receptacle corresponds to the control receptacle 
which was disconnected. 

By operating the toggle switches in different com- 
binations, it is possible to duplicate all of the connections 
made at the throttle and operate the engine at any de- 
sired speed. 

Testing is thus simplified and errors due to faulty 
communication are eliminated. Circuit connections in- 
side the device were changed from their original form to 
meet the requirements of Diesel engine control. 
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Fruit Growers Express car equipped with Thermo King refrigerating and heating system 





A Mechanical 


Refrigeration System for Cars 


Tuner refrigerator cars in which mechanical refrigerat- 
ing and heating equipment is installed have been under- 
going service tests in the United States and Canada for 
the past two years. These are Canadian National car No. 
209661, Western Fruit Express car No. 67564, and Fruit 
Growers Express car No. 39897. They are equipped with 
Thermo King refrigerating and heating units which ope- 
rate to maintain automatically any temperature for 
which the thermostat is set, irrespective of whether the 
demand is for cooling or heating. 

Several other cars have been similarly equipped. The 
Fruit Growers Express also has on order 1,100 cars to 
be built with 6 in. of insulation in which provision will 
be made for the later installation of mechanical re- 
frigerating equipment. Thermo King units are in service 
in 14,000 highway trucks. 

The refrigerating equipment occupies the space of the 
ice bunker at the end of the car. To insure unbroken 
service during a trip there are two complete units. Each 
unit consists of a 28-hp. gasoline engine, a direct- 
connected Freon compressor, a condenser and a gen- 
erator mounted in a single housing, and an evaporator 
unit and motor-driven air-circulating fan. The engine 
and compressor units are placed one on either side of 
the end of the car and can be removed for replacement 
through a grill door in the side of the car. The unit is 
mounted on a rolling platform which is readily pulled 


out of the car for replacement of the unit and pushed ~ 


back into the car with the new unit in place. Two con- 
nections—one for fuel and one for controls—are made 
before the unit is pushed into the car. The sliding door 
is closed by a crank applied in a socket in the end of 
the car. Closing the door also lowers a hood which car- 
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ries the exhaust and hot air from the condenser up and 
out through a capped hatch in the roof of the car. 

In an insulated compartment between the two engine- 
compressor units are the two evaporators and the fans 
by which the air is circulated around the load. The air 
is forced out through ducts under the solid floor which 
direct it into the space between ihe load and the end and 
side walls of the car through which it flows upward, 
thence over the top of the load and back to the air 
chamber above the evaporator units through a grill in 
the top of the bulkhead. The load is thus surrounded by 
air at the temperature at which the load is to be main- 
tained. When required, heat is provided by operating 
on the reverse-cycle or “heat pump” principle. 

The temperature to which the load is cooled and at 
which it is held is determined by thermostat setting. 
Once the thermostat is set, the control of the unit is 
automatic The controls include starting and stopping 
the set to meet the demands of the load for cooling or 
heating, changing the operation of the set from cooling 
to heating or vice versa, when the outside temperature 
drops below or rises above that for which the thermostat 
is set, and starting a battery-powered electric recirculat- 
ing fan to prevent the development of uneven tempera- 
tures while the unit is off: During precooling periods 
both units are in operation. After the temperature of 
the interior of the car has been reduced to the thermo- 
stat setting, one unit shuts down and a single unit pro- 
tects the load thereafter. The other unit then operates as 
a stand-by. It automatically takes up the load should 
the operating unit fail. Each unit is equipped with an 


automatic time-regulated defrosting device which goes 


ino operation every fiye hours. 
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car, with fuel tanks and storage 


[f3) ENGINE SECTION COMPARTMENT 


(4) THERMOSTAT 


cLamp asgy. [5] TELESCOPING LADDER 
[) FUEL FILLER BOX 
(&) FUEL TANK VENT 


(7) DOOR LIFT CRANK 
[8] FUEL TANKS 


[6] SLIDING DOOR 





(5) INLET AIR CHAMBER 


(6) BATTERY BOX 
(1) THERMOMETER BOX 
ff AIR RETURN GRILLE 
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The two units have a capacity of three tons of refrig- 
eration at zero degrees F. One unit has sufficient capacity 
to maintain the temperature in the car at zero. 

Two fuel tanks are located under the car. These are 
connected and can be filled from either side of the car. 
They have a combined capacity of 155 gal. Fuel con- 
sumption depends on the weather conditions and the 
duration of the trip from loading to unloading of the 
car. In general, consumption is heaviest during the 
summer months when the cooling load is greatest and 
lightest during the spring and fall when the load varies 
between light heating and light cooling. 

A box on each side of the A end of the car contains 
thermometers and a system of signal lights which tell 
at a glance the operating condition of both units. These 
include indications of the temperature at the top and 
bottom of the load and the thermostat setting. 

A development of interest to shippers was revealed 
at a press conference in New York on December 7 by 
Frederick McK. Jones, chief engineer of the U. S. Thermo 
Control Company, Minneapolis, Minn., manufacturers of 
the Thermo King equipment. This is in the field of 
humidity control that is expected shortly to enable 
shippers of such products as lettuce and strawberries to 
avail themselves of the advantages of mechanical re- 
frigeration. It will eliminate top and body icing, and 
prevent slime, mold, wilting and dehydration. 

This involves a system of dampers that seal off the 
cargo compartment and stop the fresh produce from 
“breathing.” These dampers do not swing into sealing 
position until moisture brought out by the preliminary 
cooling process has been carried away. But once the 
product has attained the desired coolness, the “lid” goes 
on and the refrigerated air for the remainder of the haul 
is confined to the cold walls that envelop the load. To 
prevent stratification, a small auxiliary fan circulates 
air within the cargo space. 

The humidity control device will eventually become a 
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Left: Placing an engine-compressor-con- 
denser unit on the rolling platform—Above: 
With fuel and control connections in 
place, the unit is rolled into the car 


regular part of Thermo-King units for both railroad 
cars and trucks. 

The service testing of the Thermo King equipment 
in refrigerator cars began late in 1948. The cars have 
handled apples, canned goods and frozen fish on trans- 
continental trips in Canada; and frozen meats, frozen 
concentrates, apples, oranges, and potatoes through all 
seasons in the United States on routes varying from less 
than 900 miles to over 3,000 miles. The temperatures of 
the loads at unloading have been uniformly close to the 
thermostat setting, and the condition of the lading ex- 
cellent. 

In one Canadian trip the mechanically refrigerated 
car carried 30,000 lb. of frozen halibut between Prince 
Rupert, B. C., and Montreal, Que., a distance of 3,000 
miles during which outside temperatures ranged from 
38 to 104 deg. F. This trip was made between June 23 
and July 2, 1949, with an elapsed time of 206 hrs., dur- 
ing which 220 Imp. gal. of gasoline were consumed, in- 
cluding pre-cooling as well as demands during the trip. 
According to the Fisheries Research Board the tempera- 
ture distribution in the car was better than is found in 
many cold storage rooms in which frozen fish is stored. 

In a trip of 3,000 miles between Ontario, Cal., and 
New York, between October 12 and October 23, 1949, 
a load of oranges was delivered, the temperature of 
which ranged from 41 to 45 deg. F. When loaded, the 
temperature of the fruit averaged 73 deg. and the at- 
mospheric temperature 95 deg. With the thermostat set 
at 45 deg. the product temperature was reduced to an 
average of 45 deg. in 12 hrs. 45 min. after the car doors 
were closed. The fuel consumption was 85 gal. 

Experience with these cars indicates that maintenance, 
depreciation, interest, and the operating cost of the re- 
frigerating equipment will average about 27 cents per 
hour of elapsed time in service. Units will be repaired at 
centralized points. Removing them from and replacing 
them in the car does not require skilled labor. 
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Right, top: Two loading hatches open while unloading, with filter and dummy filter in place. 
Bottom: Unloading nozzle on flexible stainless-ste »1 hose is being connected to one of the hoppers. 


General American Trans-Flo Car 








for Bulk Transportation 


A covered hopper for flour, plastics and dry chem- 
icals loads by gravity and unloads pneumatically 
with protection from infestation and contamination 


Tae TRANS-FLO covered hopper car, recently developed 
by the General American Transportation Corporation, 
Chicago, is especially designed for the sanitary and efh- 
cient bulk transportation of dry, granular or powdered 
commodities, such as flour, plastics, chemicals and phar- 
maceuticals. It is not intended for the shipment of ma- 
terials normally handled without fear of contamination 
or infestation in conventional covered hoppers which can 
be unloaded by gravity, but, utilizing a pneumatic un- 
loading system, it gives full protection to lading and ex- 
tends the advantages of bulk handling to numerous com- 
modities formerly requiring transportation in individual 
bags or packages. 

About 25 of the new Trans-Flo cars are now in flour 
service and have demonstrated not only important sav- 
ings in material and labor costs, but such advantages as 
greatly improved sanitation, freedom from infestation, 
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higher capacity loads, reduced loading and unloading 
time, and elimination of damage claims. The car, slight- 
ly more than 55 ft. long over coupler pulling faces, has 
a nominal capacity of 140,000 lb.; light weight of 68,- 
100 lb.; load limit of 141,900 lb.; cubic capacity of 
3,150 cu. ft. in two welded stainless-steel compartme? 's, 
supported in the car superstructure; 70-ton trucks; and 
Duryea double-cushion underframe. 

The new car is the result of over two years of extensive 
research and testing by General American in close col- 
laboration with the National Biscuit Company and the 
Fuller Company of Catasauqua, Pa. The investigation 
was conducted in a special laboratory built by General 
American at its plant in East Chicago, Ind. This labora- 
tory is equipped with a full-scale section of a Trans-Flo 
car along with a Fuller Airveyor System, which is used 
to unload the commodity from the car. Thus, it is possible 


JANUARY, 1951 











to conduct demonstrations in the laboratory closely ap- 
proximating actual conditions at the unloading site. 


General Features 


While the Trans-Flo is essentially a covered hopper 
car, it differs from the standard-type car in that it is com- 
posed of two large compartments (1,575 cu. ft. each), 
each having six sets of hopper-type bottoms. It has to be 
unloaded pneumatically and cannot be unloaded by grav- 
ity. A syntron electro-mechanical vibrator, applied to each 


General American labora- 
tory installed at the East 
Chicago plant to solve 
problems such as the bulk 
handling of dry, granular 
or powdered materials in 
a railroad car 


hopper as it is being unloaded, assures a uniform flow 
of lading and overcomes any tendency for it to stick to 
hopper slope sheets. The entire unloading operation can 
be performed by one man in less than four hours. 

Each compartment now has two loading hatches, al- 
though some have been built with four. Improvements 
in loading procedure have made the extra hatches un- 
necessary. 

Trans-Flo cars are furnished on the basis of a 10-year 
lease. Because they are privately owned, railroads pay 
a mileage allowance for each mile that the car travels, 
either empty or loaded. This mileage allowance, in turn, 
is credited to the lessee’s account, thereby reducing the 
cost of the car to the customer. 

There are no mechanical moving parts in the car, thus 
eliminating the possibility of mechanical failure which 
would prohibit prompt unloading at point of destination. 
The cars may be loaded at the mill by gravity, by merely 
diverting the millstream into the car. An air-powered 
spinner has been developed which permits the car to be 
loaded within inches of the roof. This helps prevent con- 
densation by keeping the air space between the top of 
the lading and the roof of the bin to a minimum. Con- 
densation is said to be insignificant, summer or winter. 


No Infestation or Contamination 


Experience indicates that, in the bulk handling of flour 
by pneumatic equipment, the development of weevils and 
other internal infestation appears to be almost completely 
arrested. 

Contamination of the lading also is virtually impossible. 
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For example, the roof hatches as well as the unloading noz- 
zle assemblies have filters which prevent any outside con- 
taminating substance from coming in contact with the lad- 
ing during either loading or unloading operations. The 
interior welding is ground smooth to minimize the possi- 
bility of lading clinging to the welds, and the corners of 
the hopper bottoms are rounded. 


When the car is being filled, the filter is attached to the 
hatch cover in such a way it cannot become contaminated. 
When the car is being emptied from the bottom, the 





hatches are opened and the filters prevent dust or con- 
tamination from coming into the car with the outside air. 

The hatches are also equipped with a channel to drain 
out water. As a consequence, the car can be safely emptied 
even during rain. In transit, the hatch covers carry a wire 
seal placed by the railroad, and there is no way of raising 
the hatch cover without breaking the seal. 

At the point of consignment, the bulk car is spotted at 

the railroad siding and the Fuller pneumatic conveying 
system is connected via a flexible hose line to the nozzles 
on the bottom of the car. The valve gates are opened and 
the lading flows from the compartment into the nozzle, 
whence it is drawn through the pneumatic system to the 
storage bin, which may be either on the inside or outside 
of the bakery. Two cars may be unloaded by one man, 
using the pneumatic system, in an eight-hour shift. Bak- 
eries which lack large bulk storage space within the plant 
may erect inexpensive storage facilities on the outside, 
which may be insulated and protected by the plant heat- 
ing system and thus operate satisfactorily in all climates, 
through all changes of weather. 
_ The pneumatic system of moving flour within the plant 
consists of seamless steel tubing with long-radius bends 
and machined companion flanges to form perfect joints. 
Stainless steel is used where necessary in the pneumatic 
filter and other mechanical parts to give smooth surfaces 
and prevent coating. All parts of the system may be 
opened for complete sanitary inspection. Since the new 
method is a conveying system it may be combined with 
mechanical equipment for completing the killing of in- 
sects and the destruction of eggs, and with equipment for 
removing foreign material from the flour stream. 
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Roller-equipped wheel 
stand (left) — Small steel 
bench for babbit weighing 
and melting (right) 


Car Wheels Dynamically 
Balanced at Burnside Shops 


Tue Illinois Central has recently installed equipment 
for the dynamic balancing of car wheels on a produc- 
tion basis at its Burnside (Chicago) shops. The produc- 


° 





Tinning the wheel for application of babbit metal to correct 
the unbalance 
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tion-line set-up, was developed by J. F. Monger, general 
shop superintendent and J. J. MacLeay, general car shop 
foreman.at Burnside, in cooperation with the Bear Manu- 
facturing Company. 

Experience with the dynamic balancing of car wheels 
at Burnside shops indicates that the average unbalance 
is between 24% to 3 lb. per wheel, with a maximum of 5 
lb. By means of the I. C. production line methods, wheels 
are completely balanced statically, as well as dynamically 
in an average of 20 min. per pair of wheels. About 6 to 
8 min. are taken for the actual balancing operation, while 
the rest of the time is required to make corrections is 
done by applying the specified amount of babbitt metal 
permanently under the inside rim of each wheel at the 
indicated spot by tinning and soldering. 


Dynamic Balancing Not New 


The I. C.’s original interest in dynamic balancing first 
took place several years ago, with the installation of a 
Bear dynamic balancing machine at the Burnside Diesel 
shop. Dynamic balancing soon became a regular part 
of the maintenance routine. In the course of balancing 
such large rotating parts as main generator and traction 
armatures, maintenance records pointed out the time, 
labor and money-saving effects of dynamic balancing. As 
soon as the point was reached where armatures, other 
generator parts and air conditioning equipment were 
dynamically balanced regularly as a matter of routine, 
maintenance costs were reduced. A reduction in bearing 
wear was noticed, with co ent elimination of fre- 
quent “tear-down” jobs to ce worn bearings. The 
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life and efficiency of commutators and brushes were also 
increased, due to the elimination of vibration by dynamic 
balancing of the armatures. 


Experimental Wheel Balancing 


In the light of these results with armature-balancing, 
[. C. maintenance officers decided to do some experimental 
balancing of car wheels whenever there was a lull in 
armature-balancing activity. Changing over the set-up 





The wheel rim is preheated lightly and uniformly throughout 
the entire circumference 


to accommodate a set of car wheels was a simple matter. 
Special flexing heads, equipped with adjustable roller 
bearings, made it possible to accommodate shafts of vary- 
ing diameters. The distance between column supports, on 
the Bear machine, was adjusted to accommodate the 
greater length of the axle. 

After many successful test runs and much research, 
the I. C. balanced all the wheels of its “Daylight Special,” 
which runs on a mile-a-minute schedule between Chicago 
and St. Louis. Other balancing operations involved the 
wheels of several cars of the “City of New Orleans,” as 
well as a number of specialty cars, such as observation- 
parlor cars, bar and lounge cars, diners, dormitory- 
tavern cars, mail and express cars, and power cars. 

During this testing period, I. C. officials also found that, 
when Diesel locomotive wheels are dynamically balanced, 
higher-speed standards can be attained easier, and the 
trains perform better. Other benefits included savings in 
wear and tear on bearings and coaches in general, as well 
as on track. 


Special Wheel-Balancing Set-Up 


The results of experimental dynamic-balancing opera- 
tions were so favorable, that the Illinois Central installed 
Fg wheel-balancing set-up in the Burnside car wheel 

* The operation is divided into three distinct phases, 
each being performed at a different station. The bal- 
ancing machine, babbitt heater and scale bench and 
wheel-supporting stand, equipped with rollers, are located 
in one line along the shop wall with the wheel storage 
track just in front. The first operation is to lift the pair 
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Wheels in position on Bear balancer—Operator has started 
to lock axle to the flexing head 


of wheels to be balanced with the shop crane and place 
it in the Bear machine where it is supported on flexible 
heads with adapters to suit axles of different diameter 
and also roller bearing races which do not have to be 
dismounted. 

A safety hold-down is then clamped over the assembly 
which is revolved at the required speed, namely 325 r.p.m. 
for railroad wheels. An 1,800 r.p.m. motor and a four- 
speed transmission drives the machine which has a maxi- 
mum speed of 1,000 r.p.m. A speed chart attached to 
the left top of the control tower specifies desired speeds 
for all railroad equipment parts likely to be balanced on 
this machine. A dial indicator on each support column 
indicates the amount of unbalance, and a round spark 
dial shows the position of unbalance. 

The amount and location of unbalance in each wheel 
is obtained at one setting of the pair of wheels in the 
machine, after which this pair is released and moved by 
the shop crane to the wheel stand, shown, where they 
rest on rollers and may be readily revolved. 

The first operation is to grind off all dirt and scale at 
a point under the wheel rim, as shown in one of the 
illustrations, where weight is to be added. This is done 
with a pneumatic hand grinder. The wheel is then re- 
volved by hand while a gas torch is used to heat the 
wheel rim lightly all the way around. The spot where 
weight is to be applied is then carefully tinned, and re- 
volved to the lowest point on the circumference. A piece 
of sheet asbestos backed up with thin sheet steel is then 
clamped to the inside vertical surface of the wheel rim. 

In the meantime, an amount of babbitt metal equal to 
the unbalanced weight has been weighed out on the Fair- 
banks scale, melted by gas heating of a small ladle and 
poured into the prepared mold. When cooled this babbitt 
adheres firmly to the plate and underside of the wheel 
rim and, for all practical purposes, becomes a permanent 
part of the wheel. 

The amount of dynamic unbalance in the wheel, illus- 
trated, was 3 lb. 2 oz. and this amount of babbitt is 
shown applied to the underside of the wheel rim at the 
required spot to place this wheel in accurate dynamic 
balance. 
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Reclamation 


- Practice at 


Eola, Ill.” 





An important first step in welding malleable iron freight car 
journal boxes is through cleaning by burning off the oil and 
refuse at low temperature in the annealing furnace, which 
expedites sandblasting, permitting ready location of cracks. 
In building up the wedge seat surface and other areas sub- 
ject to abrasion, a ¥%-in. bronze rod is used to provide a hard 
surface. Cracks and fractures are welded with a %4-in. bronze 
rod as it adheres to malleable iron and provides a strong weld 


ry. 

i] HE Burlington Reclamation Plant at Eola, Ill., occu- Out of many hundreds of items that 

pies a floor space of 4,000 sq. ft., and employs 46 men, 

including 4 oxyacetylene welders and 7 arc welders. In- are selected on a basis of definite 

cluded in the plant are a blacksmith shop, a tin shop ‘ 

and a machine shop. The plant is piped throughout for savings as compared to the cost of 

oxygen and for acetylene, the oxygen being served by a : 

cascade of Cylinders and the acetylene generated. new parts some car and locomotive 
Parts to be reclaimed are shipped into the shop from ar 

the entire system. The sorting of materials received, and parts offer opportunities to take ad- 

W. € Has, Guee waoata ee ome BEE.” vantage of modern welding technique 


the decision as to what to reclaim, is the responsibility 
of the reclamation plant employees. While much reclama- 
tion is performed that does not require welding, the num- 
ber of parts reclaimed by welding for the mechanical 
and other departments is about 175. 

All reclamation of material is done on orders approved 






The amount of weld metal deposited is controlled accurately 
to minimize the grinding required. After completion of the Oxyacetylene heating of a T-section for a warehouse truck 
dust-guard surface grinding, the box is ready for service with preparatory to making a bend. T-section is 5/16 in. by 3 in., 
a saving of approximately 75 per cent of the purchase price and the bend is heated in 15 seconds with a No. 80 tip 
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Left: In building the warehouse trucks it was found economical to weld up small sub-assemblies. The front swivel wheel 
assembly is shown in the jig ready for welding.—The back wheel assembly is made on the same jig. Right: Smooth welds 
which require no after finishing are obtained with the above procedure for welding 1-in. pipe for the end gates on the ware- 
house trucks. The jig for the operation is underneath the pipes being welded. A No. 40 tip is used with a 3/16-in. mild steel rod 


Above: Arc welding the base members of a warehouse truck 
frame on a special holding fixture, using E-6012 '%4-in. elec- 
trodes—Below: The all-welded warehouse truck, assembly pro- 
cedures for which were shown in Figs. 3, 4, 5, 6 and 7, prior 
to spray painting and application of the wood deck floor 
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Above: The bend is made in the T-section by hand while it is 
red hot on the jig shown above—Below: Because building up 
worn surfaces of truck bolsters is permissible if the material 
remaining in the part is 60 per cent of the original section, 
and because there are no restrictions on welding cracks or frac- 
tures, a saving of 94 per cent is realized. The bolsters are 
built up with 3/16-in. and %4-in. electrodes. Cracks and frac- 
tures were welded with %-in. E-9010 electrodes, providing a 
tensile strengh of 112,000 Ib. 
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Left: Diesel wrist-pin bush- 
ings are de-silvered by 
placing the bushing in a 
cast-iron ladle and playing 
the acetylene flame from 
a No. 80 tip on it. The 
silver melts and flows into 
the ladle. Right: The molt- 
en silver is poured from 
the ladle into a sand mold 
that furnishes 16 round 
slugs of 99.9 per cent pu- 
rity, the silver on one bush- 
ing making one slug. Also 
shown is one of the slugs 
sawed in half 





per hr., and then held at the specified temperature for 
one hour per inch of thickness. Annealing temperatures 
are 1,500 to 1,600 deg. F., and the material is allowed 
to cool to 500 deg. or below in the annealing furnace. 
Normalizing is done within the same temperature range, 
but the material is removed from the furnace and al- 
lowed to cool in still air with protection from drafts and 
weather. Stress relieving is done between 1,200 and 1,250 
deg., and the material cooled in still air. 

The illustrations show some of the operations at Eola, 
and the fixtures on which they are performed. 


This cable drum for a gantry crane weighs 1,550 Ib., is 14 
in. in diameter, and 90 in. long with a grooved area extend- 
ing 36 in. The decision to weld it was reached because it 
was too valuable to scrap, and replacement with a new drum 
would cause serious delay. Welding required a mild preheat 
of 700 deg., and the depositing of 215 Ib. of Y4- and %-in. 
cast iron rod with a No. 80 tip. The saving was approxi- 
mately 75 per cent 























by the using department, or, if for stock, by the store- 
keeper. Material is not reclaimed in advance of properly 
approved order, nor merely to keep the plant busy. 
Certain general practices are common to all operations. 
In all possible operations the work is positioned to per- 
mit downhand welding. Annealing, normalizing or stress 
relieving is done at a temperature rise rate of 500 deg. Building up a brake head in a turning jig with a No. 60 tip 












Left: Brake heads are built up by welding, and bored out. Center: The ends of brake beam compression members built up 
with oxyacetylene, the rod used being %4-in. No. 1 rolled steel. Right: Outside circular cutting tool devised for turning the 
built-up ends of brake beams to proper dimensions 
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Car Stenciling 
Portable Scaffold 





Portable scaffold for stenciling box cars 


A portable scaffold has been built at the Spencer, N. C., 
shops of the Southern primarily for stenciling box cars. 
The scaffold is 64 ft. high and rides on three pneu- 
matic .rubber tires 4 in. by 15 in. The rear tires are 
fixed while the front tire swivels and can be lowered 
for movement or raised for securing the scaffold in 
working position, the raising and lowering being done 
with a screw handle. When the front wheel is raised 


* Elevated wheel runway 
with elevator which auto- 
matically lowers one pair 
of wheels at a time to a 
demounting press just be- 
yond the end—To the left 
of the main elevator is a 
small hoist for moving de- 
mounted scrap wheels out 
of the shop along a run- 
way for single wheels— 
The reconditioned wheel 
sets are rolled out of the 
shop on a floor-level track 
directly underneath the 
elevated runway 
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the scaffold rests on the two back wheels and on two 
front legs. 

The platform is constructed of 4¢-in. plate, with the 
frame structure of 34-in. pipe, and the steps and braces 
of 14-in. pipe. The wheel casters are 3¢ in. by 11% in. 
Two other scaffolds used for similar work at lower lo- 
cations are similarly built; one is 5 ft. high and the 


Wheel Handling 
Using Elevated Runway 


An elevated runway forms an integral part of the wheel 
handling system of the Grand Trunk Western’s Port 
Huron, Mich. shops. The mounted wheel sets enter the 





New wheels enter the shop along the runway at the right— 

Along the left is part of the wheel storage area which occupies 

the space between the runway at the right and the elevated 
runway for the incoming mounted wheel sets 
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shop on the elevated runway and proceed to the far end 
where a trip releases one pair of wheels at a time. These 
are lowered by an elevator and rolled to a demounting 
press just beyond the end of the runway. Demounted 
scrap wheels are returned to the end of the runway and 
elevated by a hoist to a wheel runway on which they run 
by gravity out of the shop. The axles go to a rack on the 
side of the demounting press away from the runway. Re- 
conditioned wheel sets move out of the shop on a floor- 
level track directly underneath the elevated runway. 

New wheels enter the shop on another single-wheel 
runway along the wall, the space between this latter run- 
way and he other two runways serving as a storage area 
for wheels. The new wheels are unloaded directly onto 
the chute from the car over a platform at the loading end 
of the chute at the level of the car floor. The two single- 
wheel runways have adjustable retarders to control the 
speed of the wheels. 


Strengthening 
Gondola Top Bulb Angles 





Gondola car on which the top bulb angle has 
been reinforced to prevent sagging and buckling 


The top bulb angles on Mill-type gondola cars are being 
reinforced at the Nickel Plate Road’s Conneaut, Ohio, 
shops to prevent them from buckling or breaking, a de- 
fect common to this type of equipment. The angle is 
stiffened against vertical as well as horizontal stresses 
by the reinforcement which extends from bolster to 
bolster and more than doubles the strength of the top 
chord against both vertical and horizontal loads. The 
reinforcement also indirectly strengthens the side sills 
and the center sill. 
When existing bulb angles are removed, straightened 
and reapplied, a section of bar iron 1 in. by 4 in. is ap- 
lied to the top of the bulb angle from bolster to bolster. 
e bar is tapered at the ends in order to avoid setting 
up abrupt stress points. Attachment is made by plug 
welding through %4-in. holes in the center line of the 
bar, spaced 5 in. apart, and by riveting at intervals ap- 
proximating post spacing. 
When new bulb angles are applied, a section of bar 
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iron 5 in. by 4 in. is used, and on top of this bar an 
angle 3% in. by 3% in. by 5 in. is applied with the 5 in. 
leg horizontal. Both sections extend from bolster to 
bolster, and attachment is made as outlined above except 
that an additional row of holes is provided in the hori- 
zontal leg of the angle which is plug welded to the out- 
side leg of the bulb angle. The car shown in the illustra- 
tion has been reinforced in this manner. 


Distributing 
Oil Evenly in Waste 


The risk of dumping back in one spot all the oil that 
settles out of journal packing waste during storage is 
averted by an arrangement used at the Despatch Shops, 
Inc., East Rochester New, York. The packing is placed 
in one of two steel bins 8 ft. wide by 3 ft. deep by 244 ft. 
high. The oil whch settles out of the waste drains into 
two clyinders 6 in. in diameter and 8 ft. long. These 
clyinders are mounted on a slight incline with one end 
4 in. higher than the other. 

Air pressure is applied directly to the high end of the 
cylinder and forces the oil into a rubber hose which is 
attached to the low end. The discharge end of the hose is 
fitted with a spray nozzle, and it is thus a simple matter 
to spray the oil evenly over the entire top of the waste 
contained in the bin. 

The waste is first saturated in an adjacent oil house 





Arrangement for evenly distributing the 
oil which settles out of stored waste 


and carried to the oiling room in barrels. It is placed in 
bins for overnight storage at 100 deg. Before packing is 
begun in the morning the top layer of the waste is 
sprayed, allowed to stand about 15 min., and formed into 
rolls. The waste is sprayed throughout the day between 
the packing of each set of four journals on each truck. 

Full-line air pressure is available at the control valve 
for spraying the oil, but the valve is only cracked about 
%4 of a turn. A globe valve is incorporated between the 
drainage clyinders and the waste storage bin. This valve 
isolates one from the other when the air pressure is on 
during the spraying operation, and prevents dissipation 
of the air pressure through the bin. 
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Altitude Performance of 


Electro-Motive Model 567 Engine’ 


The results of tests made to determine the tractive force avail- 
able for traction at varying elevations from 500 to 10,000 feet 


Tas PAPER is presented to describe certain tests of the 
General Motors 16-567B diesel engine, performed by the 
Engineering Department, Electro-Motive Division, Gen- 
eral Motors Corporation. The primary purpose of the 
tests was to study the variations in horsepower available 
for tractive force as affected by altitude and temperature 
conditions, 

The General Motors 16-567B is a 16 cylinder, 81-in. 
x 10-in. uniflow, two stroke cycle, 45 deg. V engine. It is 
centrally mounted in the Model F7A locomotive and is 
directly coupled to the main generator. Fastened inte- 
grally to the main generator shaft is an alternator which 
supplies the power for radiator cooling fans and traction 
motor blowers. The output of the main generator in nor- 
mal operation is entirely absorbed by the four axle hung 
traction motors. Mounted on top of the main generator 
and driven from an additional power take off from the 
engine timing gears is an auxiliary direct current gen- 
erator for battery charging, field excitation, and con- 
trolled power. Coupled to the rear end of the main gen- 
erator is the locomotive air compressor. All of these 
power absorption units are fixed to rotate whenever the 
engine is running and are loaded or not as required by 
their specific duties. The engine operates at a given speed 
and fuel rate for each of the eight positions of the oper- 
ator’s throttle. The speed and fuel rate are pre-set in the 
engine governor adjustments and a regulator adjusts the 


—— 


* Abstract of a paper presented at the Society of Automotive Engineers, 
National Diesel Engine meeting, Chicago, November 2 and 3, 1950. 
f Electro-Motive Division, General Motors Corporation. 


& 










Specific Fuel 
Consumption 


Engine Brake 
Horsepower 


Degrees 
2 3 


Te 
o2 


2 g 6 8 10 12 4 
Standard Density Altitude-Feetx 1000 


Fig. 1—Specific fuel consumption, brake horsepower in re- 
lation to density elevation 
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engine load to utilize the power available at these settings. 
Thus, the fuel supplied under fixed throttle conditions 
remains constant regardless of the load demands of the 
locomotive auxiliaries or the draw bar. 

The Model F7A on which this engine was installed is a 
single locomotive lead unit. It was complete with cab and 
all operator’s controls and may be used in service alone 
or in conjunction with additional units. Prior to the time 
that any engine tests were made, it had been operated for 
approximately 20,000 miles for the purpose of experi- 
menting with the electrical switch gear. This period per- 
mitted a good shakedown of the engine and allowed time 
for the running in of all parts. 

The principal study of variations in horsepower as 
affected by altitude required tests at 10 sites ranging in 
geographical altitude from 500 to 10,000 ft. in 1,000-ft. 
increments. The test sites in order of their elevation were: 
the Electro-Motive plant, La Grange, Ill.; Parsons, Kan., 
on the Missouri-Kansas-Texas; Hastings, Neb. and Wray, 
Colo., on the Chicago, Burlington & Quincy; and on the 
Denver & Rio Grande Western, Denver, Colorado Springs, 
Salida, Buena Vista, Granite, and Tennessee Pass, all in 
Colorado. 

Plans were made to control as many variables as pos- 
sible. The first problem was to keep the locomotive sta- 
tionary, and thus at a fixed altitude, during the test runs 











1800 
| 
. 9 '10 
39 7 
E : We 
5 1600 60 
$ x 








ea 
| 

| 
L// 
LLL 


ie. 


i 
oe 


0 2 4 6 8 10 12 14 
Pressure Altitude-Feetx 1000 


Fig. 2—Available engine crankshaft horsepower related to 
pressure altitude 


ine Horse 
for Trac 



































RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 61 






at each site. Since the traction motors cannot absorb the 
full energy output of the engine while the locomotive is 
stationary without overheating, the output of the main 
generator was connected to the resistor grids of the 
dynamic brake hatch. These grids, which are part of the 
locomotive’s regular braking system, are of ample ca- 
pacity to dissipate the full power output of the engine in 
the form of heat. 

The second problem was to provide uniform fuel for 
the tests. The locomotive fuel tank had not sufficient ca- 
pacity to carry the fuel required for all the tests. To pro- 
vide uniform fuel a tank car was coupled to the locomo- 
tive. Fuel for all the tests, providing data for this report, 
was drawn from this tank car. 

All instrumentation was incorporated in a test panel 
within the locomotive car body. A photograph shows the 
pressure gauge panel, the exhaust temperature indicator, 
and the fuel scale and timing equipment by which the 
fuel rate was determined. The exhaust temperature indi- 
cator was a 40-point Leeds and Northrup Speedomax 
Indicator. The fuel weighing device consisted of a 125-lb. 
platform scale supporting an 18 gal. fuel tank. The beam 
of the scale was equipped with a mercury switch which 
closed at the beginning and ending of a weigh period. 
This switch operated relays which started and stopped a 
1/100th min. timing clock. Electrical meters, used to in- 
dicate the power output of the main generator, the auxil- 
iary generator, and the alternator, were located in the 
table and covered with a transparent plastic table top. 
This plastic top permitted the use of standard Weston 
Model 45 portable meters, without exposing the operators 
to the high voltage connections. 

Oil, water, and engine temperatures were recorded on 
a 16-point Leeds and Northrup Speedomax recorder. This 
replaced the Micromax which was found to perform 
unsatisfactorily. Beneath the recorder was mounted the 
electronic converter which supplied 60 cycle a.c. current 
to the temperature indicating and recording units and 
to the fuel timer. 

The fuel used on the test was procured through the 
Denver & Rio Grande Western from the Bay Refinery 
Company of Denver, Colorado, and was of high quality 
weaartes stock with a cetane number of 59. A complete 

aboratory analysis of the fuel is shown in the table. This 


62 RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 


E.M.D. F7A locomotive A unit, fuel tank car and engineering test car at Tennessee Pass, Colorado 


fuel was cleaner, higher in cetane number, and lower in 
sulfur than the majority of fuels currently used in rail- 
road service. 

The general procedure at each test site was similar. 
After the locomotive had been placed on a siding, the 
elevation of which was as close as possible to that called 
for by the pre-determined altitude schedule, operating 
checks were made of the engine and equipment before 
any data were taken. 

The test at each site was designed to determine the 
engine horsepower in each of the eight throttle positions 
at the altitude at that site. The steps taken were as 
follows: 

1. The engine was operated at full power for one hour 
to bring it to an equilibrium condition. 

2. Readings were then taken of the power output, fuel 
rate, and principal temperatures and pressures. Second 
and third readings were made ten and twenty minutes 
later, respectively. 

3. After completing the third full power readings, the 
throttle was reduced by one position. The engine was then 
operated thirty minutes at this speed after which three 
readings were made with the same time interval as 
before. 

4. This process was repeated for each of the throttle 
positions. 

A large number of readings was taken during the vari- 
ous tests. The data thus collected have been studied in 
an attempt to determine the actual changes in the engine 
performance. These data showed marked differences in 
power output at the different elevations. It is important 
to realize, however, that it is not the number of feet above 
sea level itself which causes these differences, but the 
differences in air density. While changes in elevation will 
themselves affect air density, air density at any given ele- 
vation is also affected by variations in temperature and 
pressure. As a result, readings taken at the 1,000-ft. geo- 
graphical elevation—or at any other elevation—will 
change as temperature and/or pressure changes. Accord- 
ingly, the air density at each site was calculated and the 
horsepower developed was plotted against an elevation 
which corresponded to this air density. 

In making the calculations of air density, the baro- 
metric pressures and free air temperatures were used. 
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Standard density altitudes were based on standard ele- 
vation pressures and a uniform temperature lapse rate of 
59 deg. F. for sea level minus 3.566 deg. F. for each 
1,000 ft. in elevation. Where the pressure altitude is 
accompanied by a temperature which is equal to the lapse 
rate temperature, the pressure and density altitudes are 
equal. The bottom curve in Fig. 1 shows this lapse rate 
temperature. The significance of using the air density as 
a measure of altitude is shown by the fact that Tennessee 
Pass, which is 10,424 ft. above sea level, had, on the day 
the test was performed there, a density altitude of 
11,600 ft. 

The middle line of Fig. 1 shows the curve that resulted 
from plotting the horsepower in relation to changes in 
density altitude. This curve represents total brake horse- 

ower and includes the power required for the various 
reaales auxiliaries as well as the power available for 
tractive force. 

The curve indicates that there was practically no 
change in horsepower from sea level to 2,500 ft. Between 





Diesel Fuel Analysis—Fuel Used on E.M.D. Locomotive No. 930 
During Horsepower Study—(Sample No. 0-3140) 


Method of test E.M.D. result 
pe SS ere rere 38.5 
Specific gravity at 60 deg. F. ..................0005. 0.832 
eight in lb./gal. at 60 deg. F. .................4... 6.93 
eS Sr ee 175 
Conradson carbon (10 per cent Resid.) per cent ..... 0.04 
Viscosity at 100 deg. F., Saybolt Universal, Seconds .. 38.0 
Viscosity at 100 deg. F., Kinetic ................... 3.65 
SE TIN boss k es viccccscccvevecdecce 0.00 
ES Sais waner inne sweep eentve sss 177 
ahs vis bw siv.cle 0.09 semning.s'ee.e.c 1.7 
—— en as nae nd ensennne eves ess 116 
a en os cavgveveceecedss 19,750 
SIRES FSR ery eer ar re 59 
NG GRRE Te oo ea pale bone ee’ 68.5 
ne i icc ve csecetaveebacer 0.09 
Copper strip corrosion test, at 212 deg. F. ........... Neg. 
i 6S aa bw spcian'cic'e ctisvéeses +25 
es ov cw eno ehbwg pee &buees +5 
Water and sediment, per cent ...................... None 
SSR Se Ia prepay sehen or mae (Pink) 
i A os sco deneatenawehs 0.00 
Gum content, mg. per 100 c.c. ..............-0.2055. 63 
eo yond du bureonwaaees 
RESET oe Ee CES eG MET rc Oe 135,750 





2,500 and 5,000 ft. a decline in horsepower became evi- 
dent. It reached a rate of decline of about 20 hp. per 
1,000 ft. for this 16-cylinder engine at altitudes above 
5,000 ft. At any elevation additional fuel would give 
additional horsepower. This additional horsepower, 
however, is not proportionate to the additional fuel 
supplied. 

The top line in Fig. 1 represents the specific fuel con- 
sumption in relation to the density elevation. The specific 
fuel consumption is a function of the brake horsepower 
output. It began at La Grange with .385 lb. per brake 
horsepower hour and reached .435 lb. per brake horse- 
power hour at Tennessee Pass. Since the weight of the 
fuel injected in pounds per hour remains constant for a 
given throttle position, the change in specific fuel con- 
sumption is inversely proportionate to the change in 
horsepower. 

Figure 2 is composed of three curves showing engine 
crankshaft horsepower available for tractive force as re- 
lated to the pressure altitude. These curves show the 
horsepower which was available in the test locomotive and 
should be adjusted to rated horsepower for applications 
to other locomotives. Since these curves are for constant 
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Test panel in locomotive includes pressure gauges, exhaust 
temperature indicator, fuel scale and timing equipment 


temperature and are parallel to each other, the expected 
horsepower for a locomotive under any particular pres- 
sure altitude and temperature conditions may be deter- 
mined. 

Some information was obtained in the tests in addition 
to that presented in Figs. 1 and 2. It was observed that 
the heat rejection in the exhaust gases remained nearly 
constant at all altitudes. This was accompanied with an 
increase in the average exhaust temperature from 800 
deg. F. at sea level to 1,000 deg. F. at the maximum allti- 
tude. In this particular engine, the heat rejection of the 
exhaust amounted to about 70,000 B.t.u. per min. There 
appeared to be a slight increase in the heat rejection to 
the cooling water between the low and high altitude ex- 
tremes. The rejection was 56,000 B.t.u. per minute at 
La Grange and 63,000 B.t.u. per minute at Tennessee 
Pass. There was an indication of a slight increase in the 
heat rejection to the lubricating oil. However, the change 
in temperature recorded was within the error of the re- 
cording instrument and, therefore, will not be considered 
significant in this report. The heat energy converted to 
work amounted to 73,000 B.t.u. per minute at La Grange 
as against only 65,000 B.t.u. per minute at Tennessee 
Pass. This is a decrease in the thermal efficiency from 
33 to 29.4 per cent. 

Three cooling fans were required for all full load power 
runs even when the high altitude outside temperatures 
were as low as 32 deg. F. This may be explained by the 
decrease in the mass rate of air handled by the fans under 
high altitude conditions. The air box charging pressure 
of the engine declined from 7.6 in. to 6.36 in. of mercury. 
The ratio of these two pressures indicates that the air 

(Continued on page 70) 
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North Western locomotive 3004 which has covered over 360,000 miles without shopping with the machinery still in excellent 
condition and suitable for at least one more year’s service 


Transit-Aligned Steamers 
Need No Shopping After Four Years 


4 
‘| HE Chicago & North Western locomotive 3004, the 
first of the Class H heavy 4-8-4’s to be modernized com- 
pletely and laid out with a transit,* has recently under- 
gone its fourth annual inspection after accumulating over 
360,000 miles, mostly in freight service. During this en- 
tire period the locomotive has neither received nor re- 


* For complete description of the transit method procedures and results see 
Railway Mechanical Engineer of Dec. 1949, page 713. 
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quired any classified repairs. The machinery is still in 
excellent condition and suitable for at least one more year 
of service. Some of the outstanding wear records of this 
locomotive and others of its class, no small part of which 
is due to the precision layout made possible by the transit, 
are given below. 

Tire life on the first set of tires was 180,122 miles, on 
the second, 150,228. The third set was put on Jan. 20, 


Tha beginning of good 
performance and high 
availability—The above 
view of the transit in the 
pit is the first step in this 
accurate layout method 
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1950 and has over 40,000 miles. The tires are still a full 
four inches with no flanging and only 1/16-in. tread wear. 
Mileage between Lidgerwooding has been as high as 115,- 
348. Some of the other H-1’s have gone as high as 225,000 
miles on a set of tires. 

The cylinders on the 3004 and all other H-1’s still use 
27-in. packing; no cylinder boring has been necessary on 
any of the 23 H-1’s. Most H-1’s still use the original size 
14-in. valve packing. The 3004 has just recently had 14 
¥g-in. packing applied. As the maximum size permitted 
is 14-36 in., no valve bushing difficulties are anticipated. 

Both the valve guides and the main guides are still in 
good shape. The valve guides still have a 1/16-in. shim. 
The main guides are in excellent condition and are ex- 
pected to last for many years. The crossheads are re-bab- 
bitted annually as a matter of course. 

All original shoes and wedges are in use on all H-L’s, 
and the same is true of the floating plates on the No. 1 
and No. 4 drivers. The 3004 and one or two of the other 
highest mileage H-l’s have had 14-in. oversize floating 
plates applied to the No. 2 and No. 3 drivers. Three new 
crank pins have been applied to the 3004, both No. 1’s 
and one No. 4. The main, the No. 3’s, and the one No. 4 
were those originally applied in 1946 and are still in 
satisfactory condition. Most H-1’s still have all original 
crank pins. 

A crank pin witness groove is cut in the wheel hub 
about 11% in. out from the surface of the crank pin. This 
witness groove is cut by the quartering machine in the 
back shop when the wheels were turned and pins quar- 
tered at the time the locomotive was modernized. The 
witness groove locates accurate quarter on each wheel and 
is used in setting the portable crank pin grinders and 





turning machines when truing of pins is required by 
enginehouse forces. 

One steel rod bushing, the right No. 4, is the only re- 
corded replacement in four years of service. Bronze bush- 
ings are replaced as wear develops but do not generally 
need attention between annual inspections. The motion 
work is in excellent condition, with no appreciable wear, 
no pitting or grooving. 

The silico-manganese coil springs used at the front of 
the front drivers and at the rear of the rear trailer wheels 
are still in good condition and none have required renewal. 
Lateral difficulties are virtually non-existent. The H-1’s 
are given 14-in. free lateral on the front drivers. The 
3004 with over 360,000 miles has only 54-in. lateral. The 
only maintenance required has been to renew lug liners. 

One of the outstanding characteristics of the H-1 loco- 
motives has been the almost complete absence of flang- 
ing. This is attributable to two principal factors. One is 
the precision alignment attained with the transit layout 
and the second is a procedure followed at each annual in- 
spection. The latter consists of dropping and dismantling 
the engine truck to inspect and repair the rockers and 
rocker seats. 

The only machinery repair of any consequence made 
to the 3004 has been the application of the oversize float- 
ing plates at the No. 2 and No. 3 drivers. The only time 
any wheels were dropped on any H-1 was to renew: lug 
liners; tires are shrunk on with the wheels in place and 
are turned by Lidgerwooding. 

Flue extensions to 5 years of service have been granted 
the first two Class H-1 locomotives to complete 4 years 
of service. Plans are to request flue extensions for each 
H-1 as it completes 4 years of service. 









A permanent exhibit of scale models of car 
couplers at the offices of the National Mallea- 
ble & Steel Castings Co., Cleveland, Ohio. The 
history of coupler developments is traced from 
pre-Janney days down through the various steps 
in vertical-plane coupler development to pres- 
ent-day standards. Examples of the Millerhook 
and the link-and-pin types are also included. 
Car coupler history 
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Diesel Engines or Gas Turbines 
For Locomotives* 


Author contends there is not yet sufficient factual evidence 
to establish fact that the gas turbine is or will be more eco- 
nomical or attractive for general railway use than the diesel. 


Ler us consider known facts in relation to the diesel- 
electric locomotive and compare them with the rather 
optimistic guesses being made for gas-turbine-driven 
motive power. 

As to locomotive weight, adhesion imposes a natural 
and positive limit to the amount of horsepower it is 
worthwhile installing on any given weight of locomo- 
tive. If the unit is to operate on a comfortable margin 
of adhesion without the wheels slipping, the maximum 
tractive force should not exceed approximately 20 per 
cent of the locomotive weight on drivers. 

From considerations of the maximum ruling grade 
(generally of the order of 2 per cent) and the relation 
between the speed on the maximum grade and the speed 
on the level, which are basic factors, there is no ad- 
vantage for general-purpose railway use, in reducing 
the locomotive weight below 150 lb. for each horsepower 
of prime mover measured at the wheel. Locomotives de- 
signed specifically and only for high-speed passenger 
applications can, with advantage, have a higher horse- 
power per unit weight, but such applications represent 
a relatively small percentage of total railway operations. 

It is typical of current standard designs of diesel-electric 
locomotives that the diesel engine prime mover repre- 
sents approximately 15 per cent of the total locomotive 
weight. The General Motors two-cycle engine, which is 
the most widely used in the world, on a typical 1,500-hp. 
locomotive, weighs only 30,000 of a total locomotive 
weight of 240,000 !b. There is little merit, therefore, in 
the potential lighter weight of the gas turbine prime 
mover since, even if such weight reduction can be 
achieved, it is of doubtful value for general-purpose 
locomotive use. . 

Largely offsetting any potential reduction in the weight 
of the prime mover is the increased weight of the fuel 
required due to lower efficiency. A typical 1,500-hp. diesel 
locomotive has a fuel tank of 1,200 gal. capacity. In- 
cluding the weight of the tank, this corresponds (at 10 
lb. per gal.) to 12,000 Ib. total. For the same mileage 
the corresponding tank with fuel on a gas turbine loco- 
motive must weigh 28,000 lb., an increase of 16,000 lb. 
This weight, too, is variable which in turn creates ad- 
hesion problems. 


Initial Cost 


On a typical locomotive, the cost of the diesel engine 


* Conclusion of a paper presented in a round-table discussion at the Pan 
American Railway Mexico City, October 10 to 20, 1950. Mr. 
export manager of Electro-Motive with 


assistance in the preparation of this ‘ 
me “sales, Electro-Motive Division, General Motors, LaGrange, Ill. 
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prime mover represents only about 20 per cent of the 
total locomotive cost. Any saving, therefore, in the cost 
of the prime mover will affect only a small proportion 
of the total locomotive cost. If the cost of the power 
unit were halved, the cost of the complete locomotive 
would, therefore, only be reduced by 10 per cent. It is 
perhaps noticeable that claims for such reduction in 
cost have rarely been made by manufacturers who have 
built either type. 

Since the prime mover represents a relatively small 
proportion of the total cost of the locomotive, the an- 
nual debit for depreciation and interest on capital is not 
likely to be greatly different for either a gas-turbine or 
a diesel-electric locomotive. 


Cost of operation 


According to well-established accounting practices, 
railroads customarily include engineman’s wages, fuel, 
lubricants, other supplies, repairs, and enginehouse ex- 
pense, in the cost of locomotive operation. For the pur- 
pose of this comparison, the significant elements of cost 
are fuel, lubricants and repairs. 

In order to make a fair comparison, it is necessary 
to predicate a size of locomotive unit. 

Currently and for several years past, the most popular 
diesel locomotive unit built and purchased in the United 
States is a four-axle, 1,500-hp., 230,000-lb. locomotive 
unit, suitable for general traffic use, but in particular 
for the class of freight service which constitutes the bulk 
of the traffic of U. S. railroads. Such a unit is normally 
used coupled 2, 3 or 4 in multiple, giving 3,000, 4,500 
oor p., respectively, controlled E om one operator's 
cab. nee 
Potential high power output from gas turbines may 
encourage the development of gas turbine locomotives 
having powers hight ‘than 1,500 hp. per unit. There is 
at this time no clear reason why such units should be 
more economical either to build or operate, except for 
some special applications such as high speed passenger 
work. Accordingly, for our comparison, we select a 1,500- 
hp., four-axle, 230,000-lb. general-purpose locomotive. 


Fuel Costs 


As presently developed, all gas turbines are operating 
either on gas or liquid fuels, but there is substantial 
interest in the use of coal in gas turbines. Assuming a 
satisfactory and reliable piece of equipment, the use of 
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the gas turbine will be dictated, in large measure, by 
its economy. This is normally a combination of thermal 
efficiency and the unit cost of fuel. 

There are places where the relative cost of coal fuel and 
oil fuel give substantial advantage to the former. This 
has, naturally, inspired attention to and research in the 
production of a coal-fired gas turbine. Additional and 
substantial engineering problems are involved as it 
superimposes on the problems of the gas turbine itself, 
difficulties in powdering the solid fuel, removal of ob- 
jectionable material such as grit, and keeping the tem- 
perature down so that fly ash will not melt and form 
a slag on the turbine blades. Experimental work on the 
coal-fired gas turbine is presently being undertaken jointly 
by a group of American coal interests and locomotive 
builders, and also by Brown Boveri in Switzerland. 

It may be noted, however, that on the basis of both 
availability and cost, the differential between coal and 
fuel oil appears to be moving in favor of liquid fuel. 
Accordingly, in the following study, it is assumed that 
the gas turbine will operate on oil fuel. 

The General Motors 567-B diesel engine, so widely 
used in U. S. locomotive applications, has a thermal effi- 
ciency, at full load of not less than 35 per cent and this 
efficiency is sustained over a wide range of loads. The 
efficiency of the electrical transmission will be substan- 
tially the same for either diesel or gas-turbine locomo- 
tive and may, therefore, be disregarded for comparative 
purposes. (Actually the transmission efficiency is likely 
to be sustained at over 83 per cent from full locomotive 
speed down to 20 per cent of full locomotive speed and 
under the best circumstances, may in this speed range 
rise to 86 per cent.) 

No locomotive gas turbine within sight is likely to have 
a peak efficiency as high as 24 per cent, and even this will 
represent a substantial step forward on the examples at 
present in service for which the maximum known claimed 
efficiency is 18 per cent. However, this is a peak efficiency 
occurring only at the selected useful peak load for loco- 
motive service. At less loads, the efficiency falls substan- 
tially and rapidly, so that, for example, the consumption 
at idling is approximately five times that of the cor- 
responding diesel engine. All factors considered, it is 
reasonable to assert that the average thermal efficiency 
of the locomotive gas turbine—corresponding to a peak 
efficiency of 24 per cent—is not likely to exceed 15 per 
cent within the foreseeable future. 

Therefore, in similar service the fuel consumption of 
the assumed gas turbine locomotive unit will be in the 
same relationship as the respective thermal efficiencies 
(35/15) or 2% times that of the diesel locomotive. 

Latest values of fuel consumption for many hundreds 
of 1,500-hp. diesel locomotives operating on railroads 
in the United States, is 1.8 U. S. gal. per locomotive 
unit-mile. Currently the price of diesel fuel as used for 
locomotives is stable in the United States at approximately 
10 cents per U. S. gallon. Fuel cost is, therefore, 18 cents 
per locomotive unit-mile. 

Several variables must be considered in arriving at 
an estimate of the unit cost of fuel for a gas turbine 
locomotive. While it seems probable that a grade of 
Bunker C fuel will be used, this expression covers an 
extremely wide range of fuels and only the better frac- 
tions are likely to be suitable for gas turbines. Improve- 
ments in refining processes will tend to reduce the avail- 
ability of the unwanted and low-price fractions. The 
unit price varies widely depending on geographical lo- 
cation in relation to oil fields, transport costs, and the 
demands of local industry. Bearing all the above factors 
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in mind, it is assumed for the purpose of this comparison 
that Bunker C fuel may be generally available in the 
grades requisite for gas turbine operation at 54% cents 
per U. S. gallon. zo) 

For the gas turbine locomotive, therefore, by apply- 
ing the ratio of efficiency to the fuel consumption of 
diesel locomotives of 1.8 U. S. gal. per locomotive unit 
mile, we deduce a fuel consumption of 4.2 U. S. gal. 
per locomotive mile. At our assumed cost of 514 cents 
per gal., this corresponds to a fuel cost of 23 cents per 
locomotive unit mile. 


Cost of Lubricants and Repairs 


For our unit of comparison, the 1,500-hp. locomotive, 
the lubricant cost of many hundreds of existing U. S. 
diesels is 1.5 cents per unit mile. 

There may be some justification for the claim that 
lower lubricant cost will be an advantage of the gas 
turbine, due to the fact that it is a rotary engine with- 
out cylinder liners, pistons and other moving parts. How- 
ever, it must be remembered that the lubricant cost in- 
cludes electric generators, traction motors and running 
gear, much of which is common to both locomotive types. 

Therefore, it would appear generous in favor of the 
gas turbine, if we assume, for a locomotive unit with 
this type of prime mover, a lubricant cost of 0.5 cents 
per unit-mile, thus granting a saving of one cent a mile. 

The repair cost per locomotive unit mile for the chosen 
1,500-hp. example, taken from records of many hundreds 
of U. S. diesel locomotives, is 10° cents total, of which 
41% cents relates to the prime mover and the remainder 
to the electrical transmission equipment and running 
gear, which will be common to either type. It is a claim 
in favor of the gas turbine, as yet unproven, that the 
prime mover repair costs will be lower than for the 
diesel engine. 

In the case of the diesel, it must be recalled that parts 
are produced ‘in large quantities and at low cost. Main- 
tenance operations proceed on a mileage basis and unex- 
pected failures are usually confined to one cylinder of 
a multiple cylinder engine, and repairs to which can 
generally be made with a minimum disturbance to the 
prime mover as a whole. On the other hand, failure of, 
say, an individual turbine or compressor blade, may 
strip a complete stage; the blades are made of expensive 
material and renewal may involve substantial dismantling 
of the turbine or compressor and other items of adjacent 
equipment. 

Therefore, it would seem generous to the gas turbine 
claims if we assume a 40 per cent reduction of the prime 
mover repair cost which will be only 2 cents per unit 
mile, a total of 8 cents for the complete unit, compared 
with 10 cents for the complete diesel. 


COMPARISON OF TOTAL OPERATING COSTS 
PER 1,500-HP. LOCOMOTIVE-UNIT-MILE 


Diesel Gas-turbine 
actual, cents estimated, cents 


BN ei Siw bitn's (oc sa oR de 18.0 23.0 
DI Ss ees Ses go 0.5 
De i Se eae 10.0 8.0 
ON 5 Siok prada ee 29.5 315 


Therefore, the increased fuel cost of the gas turbine, 
at the values taken for this comparison, due to its lower 
efficiency, can hardly be recovered by reduced lubricant 
or repair costs despite the use of cheaper fuel. It must, 
furthermore, be remembered that the above figures for 
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diesel electric are factual, but in relation to the gas 
turbine they are optimistic figures which still remain 
to be proven. 


Operating Problems 


There are also operating difficulties still to be solved 
for gas-turbine locomotive applications. Variations in 
ambient temperature will cause substantial variations in 
the engine output. A temperature rise of 100 deg. F. may 
represent a power loss of 40 per cent. 

It is necessary to study at least two sets of conditions. 
In the first, we may consider a railroad having relatively 
constant daily temperature between summer and winter. 
In the second condition, we must consider railroads oper- 
ating generally in hilly country where in a matter of hours 
the operating conditions may change substantially in tem- 
perature and altitude. In either case wide variation in 
power availability is undesirable. For the diesel locomo- 
tive these problems are solved. For the gas turbine loco- 
motive they remain unsolved. 

Examples of other operating problems readily occur, 
such as fire risk due to high temperature exhaust on 
lines with timber-lined tunnels, structures or over bridges. 

New difficulties will arise, in considering public 
amenity, from the introduction of the new prime mover. 

The elimination of noise is a big problem, due to the 
large volume of air required for gas-turbine operation 
and the noise level associated with high-speed rotating 
equipment. 

The air intake, filtering and exhaust equally present 
problems in public amenity for which no easy solution 
is apparent. 


General Conclusion 


For general railway service, and in the face of the 
established and proven economies of the diesel locomo- 
tive, there is not yet sufficient factual data to establish 
that the gas turbine is, or will be, more economic or 
attractive. 

There seems, furthermore, little immediate prospect 
that the gas turbine will establish such outstanding eco- 
nomic advantages compared with the diesel, to justify 
the premature claim that the proven economies of the 
diesel locomotive will be quickly surpassed. 

Operational problems, such as variations in output 
with variations of temperature and altitude, and sus- 
tained high efficiency over a wide range of loads may 
take some years to solve. A gas-turbine locomotive would 
still retain all the electrical equipment and running gear 
of the existing diesel locomotive, representing perhaps 
80 per cent of the whole in terms of initial cost and 
annual charges such as interest, depreciation and main- 
tenance. 

The main features of the gas turbine, such as light 
weight and small size, have no particular advantage in 
the locomotive application. Accordingly, the incentive 
to develop the gas turbine for locomotives is less than 
in many other applications, particularly aircraft and 
stationary uses. 


Forward Policy 


It appears sensible, therefore, to adopt a forward pol- 
icy as follows: (1) Let the gas turbine develop first in 
the application such as aircraft, power stations, and other 
stationary ce where it has a natural advantage, 
and then apply, so far as possible, this development work 
to the locomotive; (2) protect the current investment 
in diesel-electric locomotives by. concentrating develop- 
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ments in the field of gas-turbine locomotives on a power 
unit which will exactly replace the existing diesel engine 
prime mover. If and when the gas turbine can be made 
to show superior advantages and economy, the power 
unit alone, representing only say 20 per cent of the 
cost of the locomotive, can then be substituted for the 
existing engine. 

Such assurances should dispel any hesitations which 
may have been created in either railway or financial 
circles by premature and unjustified claims for the gas 
turbine which at this time cannot invalidate proven ex- 
perience with the diesel-electric locomotives. 


Heads Removed 
Without Disturbing Seals 


A liner jack has been developed at the Spencer, N. C., 
shops of the Southern which removes Diesel engine heads 
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Jack to remove cylinder heads without disturbing liner seals 


without disturbing the liner seals. The jack has a spring 
steel base %@ in. by 2 in. and 12 in. long. One end is 
narrowed to 11% in. for insertion into the cylinder ports. 
A nut is welded near this end at a 75-deg. angle with the 
base, and into it screws a 34-in. stud 11 in. long with 
4 in. of thread. 

The base rests against the inside of the ledge where the 
hand-hold cover normally fits. The base is supported on 
a l-in. lug welded on the underneath side about 114 in. 
from the cylinder port ends. The top of the shaft fits 
against the top of the air box. The head is forced off by 
turning the shaft nut with a wrench. 
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Diesel motor car rebuilt 
from a gas-electric can 
pull one trailer and of- 
fers complete passenger 
train service 


The passenger compartment seats 28 people comfortably 


Tae Chicago & North Western has completed an ex- 
tremely modern-appearing comfortable Diesel-electric mo- 
tor car at a cost of $36,000. Designed and built at the 
road’s Kinzie street shops in Chicago the car offers 
complete passenger train service with seats for 28 pas- 
sengers, a mail and a baggage compartment. The car 
is powered by a six-cylinder 4-cycle Sterling Diesel en- 
gine with a Buch supercharger which delivers 300 hp. to 
the traction motors. It is designed for normal operation 
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C. & N. W. Dieselizes 
Gas-Electric Motor Car 





with one trailer in either secondary line or commuter 
service. The first assignment will be on a branch line 
between Madison and Lancaster, Wis. 

The car has a length of 83 ft. 6 in. over couplers, a 
width of 9 ft. 1134 in. over the cowling sheets, and a 
height of 14 ft. 514 in. above the rail. It has a top speed 
of 60 m.p.h. and a weight of 140,000 lb., with approxi- 
mately 45 tons on the front truck and 25 tons on the 
rear truck. Four-wheel trucks are used, with the front 
truck only powered. Fafnir oil-lubricated roller bearings 
are used on all wheels of both trucks. 

The car was converted from an existing gas-electric 
rail car which was in need of extensive repairs. The exist- 
ing generator, Type DT-516-A, 450-volt, 200-kw., was 
repaired by the railroad and sent to the factory for mount- 
ing with the Diesel engine. The existing traction motors, 
Type 292A, were reconditioned and mounted on differ- 
net trucks. New side sills and side plates were applied 
from the mail room front partition to the back end of the 
car. From this partition forward there is an entirely new 
underframe. The old center sills and side sills were cut 
at this point and all holes plug welded. The same was 
done with the side sills. The new sections were riveted to 
the old through splice plates. 

A one-piece steel underframe coverplate, 11 ft. 114% 
in. long, 9 ft. 3 in. wide and %% in. thick. was applied 
under the entire engine compartment. Expanded metal 
floorboard for gangways is mounted four inches above 
the coverplate, giving a space that can be easily hosed 
out and kept clean. The engine is mounted on 14 Korfund 
Vibro-Isolators with shear lugs for horizontal shear and 
switching shocks. Over the engine compartment is a 
hatch 11 ft. 103 in. long providing a total opening 11 ft. 
6% in. long which can be removed in 15 to 20 min. 

The nose is fabricated of 14-in. steel below the win- 
dows and 12-gauge steel above the windows. The car is 
designed to meet all Railway Post Office requirements. 
Met-L-Wood partitions are used between the engine com- 
partment and the operator’s cab. Insulated metal parti- 
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Roof arrangement over the engine compartment on the Diesel 
motor car 


tions separate the cab and the mail rooms, the mail and 
the baggage room, and the baggage room and the pas- 
senger space. Adlake breather sash is used for the front 
windows and standard sash for the remainder. Control 
is by a hydraulic throttle. New Young radiators were 
mounted on natural rubber in shear. 

The cast steel trucks were taken from another motor 
car with the center plate and side bearings changed to 
suit the new. installation. The front journals are 514 in. 
by 10 in., and the rear journals 5 in. by 9 in. On the in- 
terior of the car the wash rooms were enlarged, a lug- 
gage storage compartment installed in the rear, the old 
smoking compartment removed, new upholstered, walk- 
over-type coach seats were substituted for the old bucket 
type, a new floor laid, the number of lights doubled, and 
a 426-amp.hr. battery installed, the latter charged from 
the exciter through a voltage regulator and a reverse 
current relay. 


Two Hot Water Systems 


A water heating system and a hot wash water system 
are supplied from a 150-gal. storage tank, which is also 
piped to provide make-up cooling water to the engine in 
emergency, and to furnish cold wash water and toilet 
flushing water. 

Water for the hot wash water circuit is drawn from the 
150-gal. tank to a 20-gal. storage tank through a system 
of check valves. In passing to the storage tank it receives 
its heat from the engine cooling water through a heat ex- 
changer located in the cooling water system. The hot wash 
water is in a closed circuit and is recirculated by a 1/6- 
hp.-motor-driven pump. The pump operates on the same 
circuit as the exciter and therefore operates continuously 
except when the engine is idling. This arrangement makes 
hot water available at all times. Even when large quan- 
tities are drawn the chill is taken off the cold make-up 
water by passing through the heat exchanger. 

A Baker coal-fired hot water boiler located in the bag- 
gage compartment and tended by the baggage man sup- 
plies the hot water for train heating. This water is circu- 
lated by a second pump, with 1/6 hp. motor, located in 
the baggage compartment. The car — system is con- 
trolled by an aquastat set at 120 deg. on the return water 
temperature. 

Supplies carried on the car include 375 gal. fuel oil, 
65 gal. lubricating oil, 190 gal. engine cooling water 
and 8 cu. ft. of sand. 
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Altitude Performance of 
Electro-Motive Model 567 Engine 


(Continued from page 61) 


box pressure did not decline as rapidly as did the free 
air pressure with changes in altitude. Exhaust manifold 
pressure for any given throttle position remained constant 
at all altitudes and there was little or no visible smoke 
three feet above the exhaust stack until an altitude of 
7,000 ft. was reached. Above this altitude the smoke be- 
came progressively darker. At the maximum altitude the 
smoke was a blue-gray color in all throttle positions. 

The fuel oil supplied to the engine during a weighing 
period was taken from the fuel weigh tank and the return 
fuel from the engine was cooled and then returned to the 
weigh tank. The temperature of this fuel remained within 
5 deg. during any test period. The pounds of fuel per 
hour delivered to the engine remained constant for any 
given throtttle setting, indicating that the injectors did 
not change and that the power piston setting did not vary 
throughout the test. 

This paper may be summarized by saying that the tests 
made in the study showed for a particular engine that 
(1) The power changes in relation to changes in density 
altitude and (2) that the heat rejection does not vary 
appreciably with altitude. 

The data collected also made possible the construction 
of a chart showing the horsepower available for tractive 
force under various altitude and temperature conditions. 


Tire Removal 
And Application Stand 


A simple easily constructed frame has been built at the 
Gulf, Mobile & Ohio shops in Bloomington, Ill. for 
removing or applying Diesel switcher tires. The stand 
is made with an indention in the center for holding and 
securing the wheel set in place for either operation. The 
width of the stand is such that each wheel overhangs 





Stand for applying or removing Diesel switcher tires 
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the edge sufficiently to prevent any damage to the stand 
from heating the tire. 

The main members of the frame are of 1-in. pipe, the 
braces of 34-in. pipe, and it is of all-welded construction. 
The width of the stand is 39 in. across the bottom and 
36 in. across the top. It is 33 in. deep at the bottom 
and 20 in. deep at the top. 


Air Gun and 
Drill Racks 


The air gun and drill racks, illustrated, used at a 
western railroad shop, provide a safe and convenient 
place for holding these shop tools. They conserve space 
in the tool room and also enable tool check records to 
be kept with a minimum of extra steps and confusion. 

The air gun rack consists of a 214-in. angle-iron base, 
supporting two rows of 314-in. and 4-in. boiler flues, 
19 in. long which are welded in the rack at an angle of 
about 45 deg. and cut out at the top to fit the gun handles. 





Special rack for holding pneumatic hammers or air guns 


In other words, these notches make a place to receive 
the handle of the air guns with the throttles in a vertical 
position for oiling. 

A single drip pan under the lower ends of the flue 
sections catches any oil which runs out of the air guns 
and thus prevents it-from getting on the floor. A board 
for holding the tool checks is supported in a vertical 
frame at the center of the rack and saves steps by keeping 
the tools and checks at the same location. 

The drill rack, shown in another illustration, is used 
in the tool room for supporting air drills when not in 
use, the upper part of the rack holding 23 small drills 
and the lower part 41 large double-handle drills. There 
is a small hook above each drill location on which to 
hang a tool check. The local shop number of each air 
tool is painted at the proper notch in the frame of the 
rack and each drill is either at its own place in the rack, 
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Side view showing construction of the air gun rack 


or the user’s tool check is there. The rack design permits 
drills to be easily taken out or replaced and, again, the 
work of the tool room attendant is made easier by keep- 
ing the tools and corresponding checks in the same 
location. 





Tool room rack for both large and small air drills 
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Ten Gas Turbine-Electric Locomotives 


New units, designed for freight service with top speed of 65 
m.p-h., will be built at Erie, Pa. for delivery late in 1951 


Tue Union Pacific announced on December 28 that 
ten gas-turbine-electric locomotives have been ordered 
from General Electric. 

The new locomotives will be similar to a 4500-hp. unit 
which has been undergoing tests on regular freight runs 
on the Union Pacific for the last year and will be assigned 
to regular freight service. Delivery is expected to begin 
in the latter part of 1951. The General Electric Company 
will build these Alco-GE locomotives at its plant in 
Erie, Pa. 

Acquisition of the units by the Union Pacific is in 
furtherance of its policy of exploiting fully the possi- 
bilities of this modern equipment development for rail 
transport. ° 

The Union Pacific locomotives will be geared for 
freight service and will have a top speed of 65 m.p.h. 
Unlike the developmental unit,* which has an operating 
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cab at each end, the new locomotives will have a cab 
only at the front end. 

In the latest report on performance of the develop- 
mental unit on the Union Pacific, G. W. Wilson, manager 
of the G-E Locomotive and Car Equipment Divisions, 
said it has operated nearly 80,000 miles in regular freight 
service and handled 285,800,000 gross ton-miles. The 
turbine power plant has been in operation nearly 5,000 
hours. 

The new locomotives will be 83 ft. 744 in. long over 
knuckles, 14 ft. 3 in. high over the roof sheets and will 
negotiate curves of 288-ft. radius, The running gear 
will consist of four two-axle trucks, with each truck 
equipped with two traction motors. The weight will be 
approximately 253 tons. 





*A complete description of this unit appeared in Railway Mechanical 
Engineer for July, 1949, page 363 
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Not Less But More 


Motive power department men who complain about 
diesel-electric locomotives being too complicated express 
an understandable and widespread attitude. They cite 
instances in which the failure of protective devices have 
caused locomotive failures, when there was nothing the 
matter with the locomotive. The causes of 845 failures 
which occurred on 545 locomotive units on three roads 
were listed in a paper by E. H. Holloway, diesel super- 
intendent, Central of Georgia, presented before the 
Southeastern Railway Diesel Club in August, 1950. Out 
of the total, 404 were electrical, 224 were caused by the 
engine, 85 by the air system, 64 by broken pipes, 21 by 
axles and wheels, 17 by the fuel oil system, 14 by the 
lubricating oil system, and the remainder by miscel- 
laneous causes. To most mechanical men, nearly all 
things electrical are inherently complicated, and when 
they cause 48 per cent of the failures, complaint about 
complications seems justifiable. 

Much is constantly being done by the manufacturers 
to improve and simplify their locomotives, but at the 
same time, there are demands for better performance and 
these include better protection against wheel slip, slide 
and lock, and improved recovery after slip to insure bet- 
ter locomotive utilization. It seems, rather, that the 
variety of complications will show little decline and the 
number of devices is, of course, increasing with the in- 
crease in the number of locomotives. 

With the additions made during the past year, there 
are now nearly 14,000 diesel-electric locomotive units in 
service, representing a total rated horsepower of more 
than 17,500,000. Capacities have been increased and road 
locomotive units rated 2,400 hp. have been placed in 
service. New insulating materials for traction motors 
have been developed, and although application has not 
fully proved their efficacy, they will apparently con- 
tribute to increased capacities and improved performance. 

The one-piece motor coil is finding favor and may 
eventually dispense with the need for brazing back con- 
nections. Traction motor bearings have been improved 
and high-temperature greases, sealed in between motor 
overhauls, are establishing an excellent record. 

The gas-turbine-electric locomotive continues to in- 
crease its threat to the diesel. One has been in regular 
road service on the Union Pacific during the year as an 
experimental unit, but the results of the experimentation 
have evidently been satisfactory since the railroad has 
ordered ten more locomotives. 

Straight electrification was kept in the picture by 100 
multiple-unit motor cars being delivered to the New York 
Central and by two rectifier locomotives now being built 
for the Pennsylvania. The m.u. cars, which are air con- 


ditioned and fluorescent-lighted, employ a traction motor. 


on every axle. The rectifier locomotives should perform 
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exceptionally well, and they will serve to indicate what 
may one day be expected of an electrification system 
which uses d.c. traction motors receiving power from a 
60-cycle contact system. 

Car electrical equipment has become highly complex, 
but much has been done by the builders to insure trou- 
ble-free operation. An important contribution to this is 
the pressure type terminals and connectors used to make 
most of the connections on the one to five miles of wire 
used in each car. 

Individual, undercar diesel power plants now in serv- 
ice on an exhibit train are demonstrating the feasibility 
of using such a power supply system in which each plant 
feeds the trainline and each car takes from the train- 
line; the power plants operate in parallel. The Rock 
Island has demonstrated that it is practicable to operate 
undercar power plants in parallel with axle generators. 
The Pennsylvania: has successfully operated a twin-unit 
diner with an all-electric kitchen with the power supplied 
by two axle-driven generators. The potentialities of heat- 
ing cars from the waste heat of undercar plants are being 
explored, and apparatus is being developed for such 
applications. On-car heating systems, using oil or pro- 
pane as fuel, are also in process. 

The sealed-beam lamps for locomotive headlights will 
apparently soon cause the single-unit headlight, with its 
separate reflector, to become little more than a memory. 

All of these things add more electrical equipment to 
railroad service and many mean changes in practice. 
Some increase complications, but others make for sim- 
plified operation. The most evident factor is change. 
It is human to resist it, but there is nothing so certain as 
change. Most of the difficulties arise from the rate at 
which the changes are being made. 





Complete Tooling 
Only Part of the Job 


Without doubt, one of the most effective ways of mini- 
mizing expenditures for the maintenance of any railroad 
equipment is proper tooling. When tools, both fixed and 
portable, are modern, production is increased, and when 
the tools are provided in sufficient number,: nonproductive 
time is reduced to a minimum by lessening walking and 
standing around waiting. Because substantial gains ‘can 
be attained from these two factors, modern tooling and 
enough of it, tooling may be considered an end in itself 
and thought of as the final step in attaining the ultimate 
goal of improved maintenance at reduced cost. 

Proper tooling is certainly an important factor in the 
efficient operation of a shop; probably it is the most im- 
portant single factor. It forms the foundation for efficient 
operation. Yet full advantage cannot be taken of even the 
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best and most complete tooling if job setup and material 
handling are not accorded their important places in the 
overall picture. In many cases the time required for the 
portion of the operation performed by the tool itself, such 
as machining an awkwardly shaped part or tightening 
nuts on a subassembly, requires substantially less than 
half of the time for the complete repair job. The han- 
dling and the setup consumes the bulk of the time. 

The handling portion of the job can be reduced in sev- 
eral ways. One that is frequently overlooked, or at least 
underestimated, is bringing the job to the man. It is 
recognized, of course, that this has been done in num- 
erous instances, particularly in new wheel shops, and 
that here are many jobs where it is completely imprac- 
tical to bring the work to the man. However, where the 
idea is at all feasible, there appears to be good reason 
for giving the matter thorough study. The amount of 
time that can be saved for useful productive work through 
the partial or complete elimination of walking back and 
forth between jobs may be much greater than is gen- 
erally realized. And with the continuing tendency toward 
centralization of facilities, which means shops of greater 
area the time that can potentially be wasted in walking 
seems destined to increase. 


Shop Equipment Changes Too 


The rapid replacement of the steam locomotive by the 
diesel-electric is an evolution that has had a parallel in 
the facilities with which motive power is serviced and 
maintained. Much of the heavy machinery that has char- 
acterized the railroad shop of the past has given way, in 
large part at least, to lighter, more expensive precision 
machinery designed primarily for inspecting, cleaning, 
testing and checking the mechanical and electrical parts 
which must function together in a diesel-electric unit. The 
buying list of the average railroad operating from a dozen 
to several hundred Diesel-electric units includes a lot of 
new names:—manufacturers of equipment such as air 
filter oilers and washers, lube oil heaters and circulators, 
chemical parts cleaning equipment, magnetic and elec- 
tronic testing and inspection equipment, battery charging 
equipment loading resistors for testing power-plant per- 
formance, dynamic balancing machines, vapor degreasers, 
vacuum impregnators, distillation units, banding lathes 
and any number of new shop and terminal items. 

Prominent in the lists of shop equipment are a variety 
of new wheel and axle machines, indicative not only of 
the greatly accelerated demand for wheels and axles but 
of the previously unheard-of precision of machining that 
is required of these parts for operation at the high speeds 
prevalent in both passenger and freight service today. 

It is interesting to see that the demand for maximum 
availability of diesel-electric units for revenue service has 
caused shop engineers to recognize the absolute necessity 
of installing every facility that will contribute to the 
elimination of man-hours and greatly shortened shopping 
periods. This has brought in material- and parts-han- 

dling equipment of all kinds. 
' The character of shop equipment has definitely 
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changed, but it has not crystallized. In this transition 
period, the millions that are being spent are indicative 
of the effort to keep relatively new power going. The 
nature of the future shop job, when the units are greater 
in number and require more expensive rebuilding work, 
may be such as to bring back into the railroad shop many 
of the heavy production machines formerly used for 
steam-locomotive repairs and now being used to build the 


new type of power. 


NEW BOOKS 


REFRIGERATION ENGINEERING. Second Edition. By 
H. J. Macintire, late professor of refrigeration, 
University of Illinois, and F. W. Hutchinson, pro- 
fessor of mechanical engineering, University of 
California. Published by John Wiley & Sons, Inc., 
440 Fourth Avenue, New York 16. 610 pages, il- 
lustrated. 6 in. by 9/4, in. Price, $6.50; in Canada, 
$8.45. 


Professor Hutchinson has extensively revised Pro- 
fessor Macintire’s first edition. Two chapters have 
been added on transient phenomena in refrigeration 
and a third on radiation effects. The section on re- 
versed cycle theory has been expanded from two 
to eight chapters, and the chapters generally have 
been regrouped to form four sections on Thermody- 
namics of Reversed Cycles, Load Determination, Re- 
frigeration Equipment, and Special Applications. 
Over 30 full-page graphical solutions give direct- 
reading values of the film coefficient of heat transfer 
for most of the commonly used refrigerants when 
being heated or cooled as either a subcooled liquid 
or a superheated vapor. The heat pump is also de- 
scribed from the standpoint of thermodynamic cycle 
analysis and from the standpoint of transient-heat- 
flow problems associated with energy sources and 
energy sinks. m 


Heat InsuLatTion. By Gordon B. Wilkes, professor of 
heat engineering, Massachusetts Institute of Technol- 
ogy. Published by John Wiley & Sons, Inc., 440 
Fourth avenue, New York 16. 224 pages, 51 in. by 
81% in. Cloth bound. Price, $4. 


Of particular interest in this compilation on heat insula- 
tion for engineers, architects and students is the material 
and data that has been brought together on reflective 
insulation, in which field Professor Wilkes has done 
much of the investigatory work. The essential concepts 
required for the intelligent comprehension of the subject 
of heat insulation are presented simply and quite com- 
pletely in another chapter. Others discuss the various 
factors that may affect the value of the coefficient of 
thermal conductivity; various types of test equipment 
used to determine the effectiveness of heat insulation 
over a wide range of temperatures; types of insulating 
materials, moisture in insulation, and economics of in- 
sulation. There are also complete tables of conductivity 
values, specific heat data for heat insulators, emissivity 
data, etc. 
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QUESTIONS AND ANSWERS 








Diesel-Electric Locomotives 


TRACTION Motors 
(continned) 


84-Q.—Describe the movement of the handle from one 
position to another. A.—To pass from one position to 
another raise the handle, move it in the desired direction 
until the lower latch hits the far side of the notch. This is 
a very slight movement. Then depress the handle and 
move toward the next position. 

85-Q.—What happens as the position is reached? A,— 
The upper latch will drop into the notch, stop the move- 
ment and lock the handle. 

86-Q.—In connection with the mechanical interlocks, 
how does the throttle interlock with the selector handle? 


A.—The throttle can be moved only if the selector 
handle is in 1, 2, 3 or 4 position. 

‘ 87-Q.—When can the reverse handle be moved? A.— 
Only if the selector handle is in either Off or No. 1 posi- 
tion and the throttle in [dle position. 

88-Q.—How does the selector handle interlock? A,.—It 
can be moved to the No. J position from Of position re- 
gardless of reverse handle position. To move selector 
handle to the No. 2 or No. 3 or No. 4 position the reverse 
handle must be either in forward or reverse position. 

89-.Q.—What is necessary on units equipped for dynamic 


braking? A.—It is necessary that the reverse handle be in 
the forward position and the throttle in IDLE to be able 
to move the selector handle into the braking range. 


Air BRAKE EQUIPMENT 

90-Q.—What air brake equipment is used on all road 
locomotives? A.—The 24-RL air brake. 

91-Q.—Primarily, what does the cab equipment consist 
of? A.—The automatic brake valve, independent brake 
valve and Rotair valve. 

92-Q0.—What is the rotair valve and where is it located? 
A.—The rotair valve is a manually operated selector 
valve having four ‘positions, and is located below the 
engineer’s instrument panel. 

93-Q.—What are the four positions? A.—F eight, 
freight lap, passenger and passenger lap. 

94-Q.—When should the handle be placed in freight 
(Frgt) position? A.—On trains of 51 cars or more when 
controlled emergency is desired. 


95-Q.—How does the controlled emergency affect the 
action of the locomotive brakes? A.—It causes 40 to 60 


seconds delayed action of the locomotive brakes. 

96-Q.—When is the handle placed in Frgt. Lap? A.—On 
trailing A units in which position the independent brake 
valve is cut out in freight service. 


97-Q.—When should the handle be placed in Pass i- 
det A Oe trains of 50 cars or less, when the pied 
trolled emergency feature is operative. 

98-Q.—When is the position Pass Lap used? A-——On 
trailing A units in passenger service. 
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99-Q.—Name several cocks which are important. A,— 
First service cock, selector cock, brake pipe cut-out cock 
and safety control cut-out cock. 

100-Q.—Describe the function, location and handle posi- 
tions of the first service cock. A.—As the name implies, 
it is for cutting in or cutting out the first service operation 
of the brake valve. It is located on the back side of the 
automatic brake valve. When the handle is towards the 
engineer, it is cut in. 

101-Q.—Where is the selector cock located and what are 
its positions? A.—TIt is located on the rotary valve seat 
portion and has two positions—MR, main reservoir (han- 
dle away from the engineer) and FV, feed valve (handle 
towards the engineer). 

102-Q.—What is the connection in MR position? A.— 
With the handle on MR and the handle of the automatic 
brake valve in release position, main reservoir air flows 
to the brake pipe unaffected by the regulating portion of 
the feed valve and overcharging is possible. 

103-Q.—What is the operation in FV position? A.— 
When the handle is moved to FV position and the auto- 
matic brake valve in release or running position, the 
brake pipe is connected to the control pipe and feed 
valve pressure will be maintained in the brake pipe. 

104-Q.—Give the function, location and handle position 
of the brake pipe cut-out cock. A,—It is used for cutting 
the brake valve in or out. It is located on the lower por- 
tion of the automatic brake valve. When the handle is 
pointing away from the engineer it is cut in and in the 
vertical position it is cut out. 

105-Q.—Give the location, function and handle position 
of the safety control cut-out cock. A.—The safety control 
cut-out cock on the service application portion is used 
to cut in or out all safety devices (dead man control, loco- 
motive overspeed and train control, if used). With the 
handle down, all safety devices are cut in. 

106-Q.—Describe the location and function of the con- 
trol valve. A.—It is located in the nose of the A units 
and in the forward end of the B units, and when actuated 
by the brake valve, operates to charge, apply and release 
the brakes. 

107-Q.—What does the control valve in the B units in- 
clude? A.—The controlled emergency cock which should 
be positioned at F or P to correspond with the position of 
the rotair valve in the leading A unit. 

108-Q.—What features are common to control valves in 
the A and B units? A.—Charging change-over cock, dead 
engine cock and graduated release cap. 

109-Q.—How should the charging change-over cock be 
positioned? A.—At F or P to correspond with the posi- 
tion of the rotair valve in the leading A unit. When in 
F, charging of the auxiliary reservoir is at a slow rate, 
while in P the rate is much faster. 

110-Q.—Describe the positions of the dead engine cock. 
A.—Should be in Live position for normal operation and 
in Dead position when the locomotive is hauled dead in 
the train. 
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111-Q.—Describe the positions of the graduated release 
cap. A.—Two positions, Gra and Dir for graduated re- 
lease and direct release. Graduated in passenger and 
light freight service, and direct in heavy freight. 

112-Q.—Whete is the dead man pedal located, and when 
must it be depressed? A.—It is located on the floor in 
front of the engineer’s seat, and must be depressed at all 





times, except when the locomotive is stopped, and when 
30 or more pounds of brake cylinder pressure exists. 

113-Q.—What takes place if the pedal is released dur- 
ing operation? A.—The safety control whistle will sound 
for two to four seconds, during which time the pedal 
can be depressed, preventing brake action. Otherwise, 
full service application of brakes will be made. 


Schedule 24RL Air Brakes 


SAFETY CONTROL FEATURE (continued) 
Operation of the Service Application Portion 


1007-Q.—What connection is made when the rotair 
valve is in freight position? A.—Passage 23, which con- 
nects to the first suppression reservoir through pipe 23 
and passages 23 and 33, and suppression timing reser- 
voir (if used) in FREIGHT position of the rotair valve, 
is connected by cavity S to passage 31 leading to the 
timing valve choke X and to the diaphragm chamber of 
the timing valve 121. 

1008-Q.—What does this provide for? A.—It permits 
a timed exhaust of the first suppression air from the top 
of the timing valve diaphragm 124 to provide for a split 
reduction of brake pipe pressure. 

1009-Q.—Describe this operation further. A.—<Air from 
the first suppression reservoir deflects diaphragm 124 in 
the brake valve which seats valve 12] and prevents the 
flow of first reduction reservoir air from passages 5 and 
18 past valve 12] into passage 18 to atmosphere. 

1010-Q.—What limits the initial brake pipe reduction? 
A.—Equalizing reservoir air reduces from passage 5 into 
24 and the reduction limiting reservoir and limits the 
initial brake pipe reduction. 

1011-Q.—When is the timing valve opened? A.—Tim- 
ing valve 121 is opened when the air pressure in the first 
suppression reservoir and in the chamber on top of dia- 
phragm 124 has reduced to about 10 lb. through timing 
choke X. 

1012-Q.—W hat then serves to provide a full service appli- 
cation? A.—Contbined volumes of the equalizing and re- 
duction reservoirs then flows past the timing valve 121 
into passage 18 to provide a full service application. 

1013-Q.—Can the safety control application be released 
in Release, Running and First Service positions? A —No. 

1014-Q.—W hat prevents release in these positions? A — 
Cavity ¢ in slide valve 114 connects passage 10 from the 
top of piston 112 to passage 8, leading to the exhaust 
valve 235, which is open to atmosphere in these positions. 


1015-Q.—What connection is made in the event that the 
electro-pneumatic brake valve portion is not used? A.—In 


this case, passage 8 leads to rotary valve 216 and the 
atmosphere. . 


1016-Q.—W hat position of the brake valve must be used 
to release a safety control application? A.—Lap position. 

1017-Q.—Why does the application release in Lap posi- 
tion? A.—Pressure builds up in chamber B on top of 
piston 112 to build up as previously described under 
Charging. 

Operation of Emergency Application Portion 

1018-Q.—How is the safety control system charged when 
the emergency application portion is used? A.—TIt is 
charged with brake pipe air from chamber B through a 
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choke in the emergency application piston 16] to cham- 
ber C, passage 10, pipe 10, to chamber C in the cut-off 
valve of the H-24 Relayair valve unit. 

1019-Q.—What is the position of cut-off valve dia- 
phragm, with the brakes released? A.—With brakes re- 
leased and no air in chamber D over diaphragm 10, the 
diaphragm is moved to its upward position by spring 6. 

1020-Q0.—What action follows this movement? A.— 
Valve 17 is unseated and permits spring 19 to move 
lower valve 15 to its-upper seated position. 

1021-Q.—When this happens, how does the air flow? 
A.—Air from chamber C can then flow to chamber A 
and out passage 3 to pipe 3 and the diaphragm foot valve. 

1022-Q.—Is the safety control system then charged? 
A.—Yes, if the rigid handle brake valve is used. 

1023-Q0.—What is the result if the hinged handle type is 
used? A.—TIf the diaphragm foot valve is released, dia- 
phragm 6 will be off its seat and air can flow to pipe 3 
and passage 3 in the brake valve to the chamber on top of 
exhaust valve 351, which is seated when handle 370 is 
depressed. 

1024-Q.—W hen does piston 161 assume release position? 
A.—When the safety control system and chamber C in 
the emergency application portion are charged to brake 
pipe pressure. 

1025-Q.—How is a safety control application initiated? 
A.—If the foot pedal is released with the rigid handle 
brake valve, or both the foot pedal and brake valve han- 
dle are released with the hinged handle type. 

1026-Q.—Describe action taking place with the rigid 
handle type. A.—Air from chamber C on the spring side 
of emergency application piston 16] is vented through 
passage 10, pipe 10, chamber C in the cut-off valve, cham- 
ber A, passage 3 and pipe 3 to the diaphragm foot valve 
and choked exhaust and whistle. 

1027-Q.—Describe the additional flow of air if the 
hinged handle type is used. A.—Past diaphragm 6, pipe 3 
to the brake valve, passage 3 and past open exhaust valve 
351 to the atmosphere. 

1028-Q.—What insures the movement of piston 161 to 
application position? A.—The choke in piston 161 pre- 
vents build up of air from chamber B to chamber C as 
long as the foot pedal 12 and brake valve handle 370 are 
not held down or the brake applied sufficiently (with con- 
trol pipe pressure about 30 ib. 

1029-Q.—W hat results from piston 161 being in appli- 
cation position? A.—The brake pipe supply in chamber B 
is cut off from the brake pipe chamber A, and chamber 
A is connected to the atmosphere to cause an emergency 
rate of brake pipe reduction. 

1030-Q.—How does valve 173 function at this time? 
A.—It is moved off its seat which action vents chamber 
C through passage 8 to atmosphere when the brake valve 
handle is in release, running or first service positions. 
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Hydraulic Feed 
Car-Wheel Borer 


Just announced is the Niles Hydraulic 
Feed Car Wheel Borer which is designed 
to rough and finish machine and chamfer 
the bore, face hubs of cast iron or steel 
car wheels, bore, face, and shoulder both 
sides of the hub of diesel locomotive 
wheels, and to machine the plate or web 
of wheel and outer diameter of hub for 
balancing purposes with a minimum of 
machining time and effort on the part cf 
the operator. 

The vertical round boring ram operates 
on a semi-automatic feed and traverse cy- 
cle control, permitting also manual control. 
Fine and course feeds and power traverse 
in both directions are available. An infi- 
nite fine feed selection within the range, 
with the control located in front of the 
operator, makes it possible to readily se- 
lect the most efficient feed for a particular 
speed or material. 

The machine, introduced by The Niles 
Tool Works Co., Division Baldwin-Lima- 
Hamilton Corp., Hamilton, Ohio, has a self- 
centering five jaw automatic chuck table 
which can be furnished with two types of 
chuck jaws. One type of chuck jaws per- 
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mits chucking or 44 in. diameter car wheels 
or diesel wheels. The jaws are arranged to 
permit facing and shouldering diesel wheels 
on both sides. Another type of chuck jaws 
permits chucking of 48 in. diameter wheels 
for boring, chamfering, and facing the 
inside of the hub. 

A drive box inserted in the rear of 
machine frame, completely enclosed, but 
ventilated, provides six speeds to the table 
arranged in geometrical progression. A low 
table speed range and a high table speed 
range are provided for the use of high 
speed steel and carbide tools and are ob- 
tained by use of either a two-speed a.c. or 
a two-speed d.c. drive motor having a 4 to 
1 speed ratio. The drive box is driven 
through texrope belts. Gear change levers 
can be manipulated without any exertion 
on the part of the operator. 

The five jaw chuck table is properly 
sectioned, ribbed and reinforced to resist 
breakage or deformation. Five radial tee 
slots on top are provided to receive the 
serrated steel chuck slides. The universal 
steel chuck jaws are adjustably mounted 
on top of these slides. 

A large compression type table brake 
operated by a hydraulic cylinder and con- 
trolled by a solenoid valve is provided. 


Its function is to brake the coasting of 
the table after the main drive motor is 
deenergized, thus decreasing the floor to 
floor time for each wheel. 

The drive box is a separate unit. Com- 
pletely assembled, it is inserted into the 
rear of the column base, and properly 
supported and bolted to it. 

The machine is supplied with a pump 
unit for vertical boring ram. It is incased 
in the top of the column, and is driven by 
a 3 hp. constant speed motor directly 
coupled to the pump. 

The table drive is by a 20/40 hp. two- 
speed a.c. or a two-speed d.c. motor mount- 
ed on slide rails on the floor at the rear of 
the machine. The low speed table range 
is 7 to 30 r.p.m. and the high speed table 
range 30 to 125 r.p.m. 


Silicone-Insulated A.C. 
Welder 





A silicone-insulated, portable a.c. welder, 
equipped with automatic, hot-start control 
has been announced by the Welding Di- 
visions of General Electric’s Apparatus 
Department. Known as 6WK30J series, it 
is one of the first standard a.c. welder 
lines commercially available, incorporat- 
ing silicone insulation. A high margin of 
safety and operating dependability is pro- 
vided by this insulation since it is unaf- 
fected by high temperatures and is water 
repellent. 

For striking the arc, the correct amount 
of boost is always furnished for any spe- 
cific current setting. The ampere range is 
covered by three overlapping current 
ranges which permit precise current con- 
trol. Thus, with hot-start control and over- 
lapping current ranges, current is reduced 
to a minimum and more efficient use of 
electric power is accomplished. 

The automatic are starting control con- 
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sists of a hermetically-sealed gas-filled 
time-delay magnetic-switch and a wound 
resistor which causes a surge of increased 
current to flow through the welding leads. 
This surge is present only during the 
critical starting period, and its degree is 
considerably higher at very low hard-to- 
start currents than at higher, easier to 
start current settings. Automatic reduc- 
tion of boost at higher current settings 
avoids drawing current surges from the 
power line. 

Coils of the welder are impregnated 
with Class H insulation, characterized by 
the use of asbestos, glass, and mica, im- 
pregnated by synthetic high temperature 
resisting resins known as silicones. The 
welder is not limited to short-time oper- 
ation to avoid overheating. 

The unit is 17 in. in diameter, and 35 
in. -in height, permitting utilization of 
underbench space not available to larger 
welding units. It weighs 325 lb., and has 
a current range from 40 to 375 amp., and 
accommodates electrodes from 32 to 14 in. 
diameter. Mounted on a running gear, it 
can be easily moved when required. 


Plugs Protect 
Standby Power Cables 


Field proven and promptly available, Joy’s 
new railway snap-out plugs for standby 
battery charging and air-conditioning power 
lines, have been made available by the 
Joy Manufacturing Company, Henry W. 
Oliver building, Pittsburgh 22, Pa. De- 
signed to disconnect when pull on the 
cable reaches 50 lb., the plugs protect 
equipment and personnel from injury when 
the train moves before proper disconnects 
can be made. 

In action, the male snap-out in a 30-in. 
car jumper section pulls out of the female 
snap-out on end of trailing cables. When 
this occurs, the car relay circuit is broken 
through a pilot circuit (small pins) and 
the car’s power is cut off its standby re- 
ceptacle. The short jumper section remains 
with train for damage-free removal later 
and the undamaged trailing cable with its 
female end connector (contacts recessed 
in Neoprene) remains at its station. The 
assembly is shatter-proof, water-tight and 
wear-resistant. 

One of the illustrations shows the fe- 
male snap-out which is attached to the 
charging cable and the other shows the 
short section which stays with the car in 
case the car is moved before the cable 
is disconnected. 


Fareed 
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Stand-By Power Source 


A 12% kw., single-phase, remote-start 
type DAC125R motor-generator set is being 
produced by the Electric Specialty Co., 
Stamford, Conn. It is one of a line of re- 
mote, manual, or automatic start Diesel 
and gasoline electric power sources de- 
signed for railroad stand-by power. 

The units are featured by their com- 
pact size, rugged construction, and close 
voltage regulation. Gasoline-powered units 
are available in ranges from 300 watts to 
20 kw., and Diesel-powered units from 
1% to 20 kw. Generators supply d.c. and 
a.c. single-, two-, or 3-phase power. 

Sealed-for-life bearings and drip-proof 
construction minimize service require- 
ments. The engine is replaceable as a 
unit, and the generator armature may be 
removed and replaced without dismount- 
ing either the generator frame or the 
engine. All rotating parts are dynamically 
balanced before assembly and each set is 
test run with its own power under actual 
load conditions. 


Diesel Engine 
Thermocouples 


Now available are a series of Brown Diesel 
engine thermocouples equipped with 
stainless steel or carbon steel protecting 
tubes which are specifically designed for 
measuring cylinder exhaust temperatures. 

These units, which are said to be ex- 
tremely accurate, develop a large electro- 
motive-force and are built to withstand 
severe vibration and corrosion. Although 
designed primarily for use on Diesel en- 










3 pin. The“unit, which is made of pressed 





gines, the type of construction has been 
found ideal for many other applications. 
The terminal block is molded from heat- 
resistant insulating material with raised 
characters for permanent identification of 
type and polarity of thermocouple. Washer 
head screws are provided for convenient 
and secure leadwire connections. This de- 
vice is available from the Industrial Di- 
vision, Minneapolis-Honeywell Regulator 
Company, Philadelphia 44, Pa. 


Journal Box Lid 


The illustrated journal box lid can be at- 
tached or removed quickly without the 
use of tools. Incorporated into the design 
of the lid is a keeper-pin that holds the 
hinge assembly under pressure during 
shipment and storage. When the hinge 
pin has been inserted, hand pressure on 
the lid permits the keeper-pin to be with- 
drawn easily. It requires no hammering 
or fastening to insert or secure the hinge- 
pin. Stops formed in the ends of the lid 
bearing holds the straight hinge-pin in 
position under spring pressure. 

This device, made available by the Mo- 
tor Wheel Corporation, Lansing, Mich., has 
been certified by A.A.R. to specification 
M-120-47. Both ends of the hinge-pin are 
supported by % in. lid bearings to minimize 
wearing of lid holes and scoring of hinge- 














































steel, Opens to 120 deg. for easy access 
to the..journal. 
Center construction permits full articula- 
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tion up, down, right or left, insuring a 
tight fit on all journal boxes. A series of 
press fits and shear riveting makes the 
articulation point oil tight. An extended 
housing arm eliminates all opening and 
closing strain from the articulated point. 

The lid is made in standard models and 
in deep flange models which provide pro- 
tection from wind currents carrying foreign 
matter and moisture. 


Thread and Gasket 
Sealing Compound 


Rectorseal, a product developed by the 
Rector Well Equipment Company, Hous- 
ton 2, Tex., can be used on casing and 
tubing joint connections in high pressures 
up to 8,350 p.s.i. 

The compound, designated No. 2, forms 
a plastic elastic mass which seals the con- 
nection and keeps it leak proof. It will not 
cut-out under pressures or temperatures 
and will not harden and freeze the con- 
nection. It is impervious to LP-gas, nat- 
ural or manufactured gas, gasoline and 
many other commodities. 

In addition to being insoluble in the 
materials for which it is recommended, 


the product is non-corrosive, adheres well - 


to metals, lubricates as well as seals. As a 
gasket .paste, it is self-leveling so that it 
does not dry in waves or ridges to prevent 
proper mating of flanges. 

There is a compound to meet practically 
every thread and gasket sealing require- 
ment. For services where this compound is 
not listed or recommended, special for- 
mulas are available to meet sealing re- 
quirements. 


Air Operated 
Nut Running Tool 


Two devices, known as Impactools, the 
size 504 for nut running up to %-in. bolt 
size, and the size 510 for nut running up 
to %-in. bolt size are now being offered 
by the Ingersoll-Rand Company, New 
York 4. 

As illustrated, both tools are of the 





pistol grip type, and are balanced for 
ease of operation. The large, easy to grip 
reverse caps are grooved so the tools may 
be quickly reversed even with greasy 
hands. 

In designing these tools, emphasis has 
been placed on muffling to lower operator 
fatigue and increase safety. To save time 
on assembly operations, both units have a 
high run-down speed before impacting 
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starts. Small vane type air motors give all 
the speed and power needed to handle 
difficult nut running jobs. 

The size 510 unit is completely new. 
Designed for jobs where it is convenient 
to have one hand free to hold the work, 
the manufacturer states that it is the 
most powerful Impactool for one hand 
operation. It weighs 11% lb. and meas- 
ures 10% in. 

The size 504 is a completely redesigned 
tool, reputed to be 20 per cent more 
powerful and 65 per cent faster than the 
old model. This unit may also be used 
for multipurpose operation in drilling up 
to %-in. diameter or step drilling to % 
in., reaming up to 9/16-in. diameter, tap- 
ping up to %-in. diameter, driving screws 
up to %-in. machine, etc. It weighs 5% 
lb. and is 8-9/16 in. long. 

Built-in lubricating systems in both 
sizes assure continuous performance and 
trouble free operation. Built-in air strain- 
ers keep rust, scale, dirt, small bits of 
hose, etc. out of the motors which pre- 
vents scoring .or undue wear. 


Unit Heaters 


National Unit Heaters which can be used 
on either steam or hot water heating sys- 
tems to secure a horizontal or down flow 
vertical delivery of warmed air, are now 








being marketed by the National Radiator 
Co., Johnstown, Pa. There are 24 differ- 
ent sizes of horizontal units and 16 differ- 
ent sized vertical units. 

At 2 lb. steam and 60 deg. F. entering 
air temperature, the new models are rated 
fron 25,900 to 360,000 B.t.u. per hr. for 
horizontal sizes. The vertical units are 
available from 32,600 to 500,000 B.t.u. 
per hr. There are also 14 units specially 
designed to deliver air at low temperatures 
when used with high temperature steam. 

Standard and heavy duty cores are avail- 
able, both fabricated from seamless cop- 


per tubing. Rippled aluminum fins are 
bonded by a hydraulic expansion of the 
copper tubes. Fans are of the propeller 
type and motors are made specially for 
fan duty. 

In both horizontal and down-flow units, 
the fan shroud is an integral part of the 
steel cabinet which is said to be scientif- 
ically designed to assure maximum fan 
performance and quiet operation. Cabinets 
have a baked-on crinkle finish to insure 
permanence and to resist corrosion. 


Heavy Duty 
Locomotive Shutter. 


Shutters that are designed for severe serv- 
ice on all types of diesel locomotives have 
been developed by the Minneapolis-Honey- 
well Regulator Company, Industrial Divi- 
sion, Philadelphia 44, Pa. 

The shutters, a part of Honeywell’s en- 
gine temperature control system, can be 
installed on existing as well as all new 
locomotives and switchers. 

Although developed for heavy duty op- 
eration, the shutters actually are lighter in 
weight than most shutters now being used. 
They can be installed on stationary power 
plants as well as on locomotives. The frame 
of the device is constructed to. shed water 
away from the bearings so that freezing up 
because of excessive ice formation is 
avoided. 

The design also creates a tight closure 
without the use of rubber or felt. Air 
leakage is eliminated at the full closed po- 
sition by means of overlapping. 


Diesel Engine 
Indicating Pyrometer 


A combined indicating millivoltmeter py- 
rometer and rotary switch designed spe- 
cifically for checking Diesel engine exhaust 
temperatures has been introduced by the 


Industrial Division, Minneapolis-Honey- 
well Regulator Company, Philadelphia 
44, Pa. 


Available in several sizes and _ types, 
these units can be furnished for surface 
mounting, interchangeable for bottom 
or back connection with conduit. In place 
of automatic compensation for thermocou- 
ples, the moving system is provided with 
a special neutralizer having a negative 
temperature coefficient. 

Its galvanometer is pivoted on jeweled 
bearings. Swing of the unit is automatic- 
ally retarded when the switch is in the 
off position, thus preventing needless weat 
from vibration. 

Large contact type rotary switches with 
6, 12 or 24 points, as specified, and with 
dial numbered 1 to 6 and off, 1 to 12° and 
off or 1 to 24 and off respectively are 
offered. 

In place of internal connections, the in- 
strument is complete with 20 in. of lead- 
wire extending from it to each switch 
point. Instruments with 0 to 1,000 deg. F. 
range may be furnished with a scale 
zoned in colors, with black (cold) zone 
0 to 250 deg. F.; white (normal) zone 
250 to 500 deg. F.; and red (danger) 
zone 500 to 1,000 deg. F. 
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A.S.M.E. Installs New Officers 


At the annual meeting of the American 
Society of Mechanical Engineers Railroad 
Division, held in New York, November 28 
and 29, the following members of the Rail- 
road Division Executive Committee were 
installed for 1951: Chairman, C. E. Pond, 
assistant to superintendent motive power, 
Norfolk & Western, Roanoke, Va.; K. A. 
Browne, research consultant, Chesapeake 
& Ohio, Cleveland, Ohio; C. B. Bryant, 
chief engineer, Technical Board, Wrought 
Steel Wheel Industry, Chicago; G. W. Bo- 
hannon, chief mechanical officer, Chicago 
& Northwestern, Chicago; E. M. Van Win- 
kle, vice-president, American Steel Foun- 
dries, New York. 

New officers appointed to the General 
Committee included J. S. Newton, man- 
ager, engineering department, Baldwin Lo- 
comotive Works, Eddystone, Pa.; M. C. 
Haber, general mechanical engineer, Union 
Pacific, Omaha, Neb.; C. D. Stewart, vice- 
president, Westinghouse Air Brake Com- 
pany, Wilmerding, Pa.; B. C. Gunnell, 
chief mechanical engineer, Southern, Wash- 
ington, D. C.; A. G. Hoppe, engineer, Re- 
search and Development, Chicago, Mil- 
waukee, St. Paul & Pacific, Milwaukee, 
Wis.; Alexander Ross, mechanical engi- 
neer, American Locomotive Company, 
Schenectady, N. Y. 

J. Calvin Brown, engineer and patent 
attorney of Los Angeles, Calif., is the 
newly elected president of the Society. Re- 
gional vice-presidents for 1951 are Henry 
R. Kessler, manager, Republic Flow Meters 
Co., New York; Stephen D. Moxley, vice- 
president, American Cast Iron Pipe Co., 
Birmingham, Ala.; Dr. John T. Rettaliata, 
dean of engineering, Illinois Institute of 
Technology, Chicago; Carl J. Eckhardt 
(re-elected), professor of mechanical en- 
gineering and superintendent of utilities, 
University of Texas, Austin, Tex. Direc- 
tors-at-large are Lionel J. Cucullu, assist- 
ant to chief engineer, New Orleans Public 
Service, Inc., New Orleans, La.; and 
Harold E. Martin, district manager, Bab- 
cock & Wilcox Co., New York. 


4,500-Hp. Gas-Turbine 
Operation Report 
The 4,500-hp. developmental gas-turbine 
electric locomotive, while built as a double- 
ended unit, has been operated single-ended 
since September 29, 1949, according to a 
report released on November 24 by A. H. 
Morey, Locomotive and Car Equipment 
Division, General Electric Company. Four 
swivel trucks make up the B-B+B-B run- 
ning gear. The locomotive is geared for 
69 m.p.h. and has an average weight of 
506,000 Ib. 

The power plant is of single-shaft design 
and operates on the simplest gas-turbine 
(Continued on page 84) — 
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ORDERS AND INQUIRIES FOR NEW EQUIPMENT 


PLACED SINCE THE CLOSING OF THE DECEMBER ISSUE 
DIESEL-ELECTRIC LOCOMOTIVE ORDERS 








No.of Horse- fi 
Road unils power Service Builder 
INS occ cn ss ecpscesdocsbean 14A! 1,500 Road freight..... Gen. Motors Diesel 
14B! 1,500 Road freight..... Gen. Motors Diesel 
6A! 1,600 Road freight..... Montreal Loco. Wks 
6B —_ zn fi Bek pee 1 8 
Louisville & Nashville...................... ly 1, OO... ewe eeees Electro-Motive 
10° 61,500 Freight.......... Electro-Motive 
252 +#1,200 Switching........ Electro-Motive 
142 1,500 General purpose. . Electro-Motive 
Missouri-Kansas-Texas.................-+5: 5 2'250  Passenger........ Electro-Motive 
4 1,600 Road switch...... Fair! . Morse 
.. 1a poe switch...... Seo: = 
Missouri Pacific Limes........-........+006. 1 1, a eee ico-G. E. 
6 2,000 Passenger........ Alco-G. E. 
10 1,500 Freight.......... Electro-Motive 
32 iy "500 Road switch...... Electro-Motive 
17. 1,200 Switching........ Electro-Motive 
20 eee Switching........ Baldwin 
dana cose sehen ene ee 7 1,500 Road switch...... Electro-Motive 
5 1, "200 Switching........ Electro-Motive 
International Great Northern.............. 6 1,500 Road switch...... Electro-Motive 
2 1,500 oad switch...... Baldwi: 
Pa Sree Ta oe inno s ccc cscvccccevens i eavathretnseaiwe Montreal Loco. Wks 
DIESEL-ELECTRIC LOCOMOTIVE INQUIRIES 
Central of Now Jersey... .....ccssseccccees 14 1600 Tramsfer. 0.0. ccc sc cc cc ccccccccces 
1 1,000 Road switch..............:sseeeeeeees 
16 ee ake cs cpecopocces 
FREIGHT-CAR ORDERS 
Road No. of cars Type of car Builder 
Atlantic Com et ES Se é 18 Ne eo aa alke uah ell Magor Car 
Bessemer & Lake Erie... ........cccccccees 5005 90-ton hopper............ Pullman-Standard 
CRONE MONI Gs, a vnwictcecpewscacteceve 300 NS: ao to.6,0;6 04 010 Pullman-Standard 
200 50-ton gondola........... - inn ates 
25 70-ton covered hopper... . American Car & Fdry. 
Chicago & North Western..............++++ 76  70-ton covered hopper... . Pullman-Standard 
Chicago, Indiana: & S & Louisville et kus thin a's’ 50 ON Sea ee Greenville Steel Car 
Chicago, Milwa ong vd Paul & Pacific....... = Covered hopper.......... :oepany 8 
ag ey FERRY eer mpany shops 
i | eS ee eee Company sho; 
fee . OO eee Pullman Standard 
Chicago; Rock Island & Pacific.............. 5008  70-tom gondola........... i Car & Fdry 
2,0008 no oc bak comer Pullman-S 
NO gee eee American Car & Fdry. 
ok od bbc tsbh bc ec cece seseees es 40 70-ton covered hopper... . American Car & Fdry. 
Ps tan i taal & Larurens,............ 50° SO-tom box............... American Car & Fdry 
cuyahege Yous ER tina wi wn pose ob tise bs 100'® = 70-ton gondola........... Magor Car 
Denver & Rio Coane OUI. <oVeuisoce sus TO | MOER ck ecguliecs vapsces Company shops 
Detroit, Toledo & Ironton.................. 300!2 _ 50-ton auto. box.......... 
200% 70-ton gondola........... American Car & Fdry. 
| UR RERE SE EES ik BBE Spann Kernan ware 1008 50-ton mony Paes «hk Pa American Car & Fdry 
50% 70-ton hopper............ Saar ror bn Steel Car 
LL aw eee 4 eeweide at 1004 70-ton csearal hopper... . American Car & Fdry 
Gulf, Mobile & Ohio. ..................0005 700% 50-ton box............... American Car & Fdry 
300%  50-ton gondola........... Pullman-S 
NE SSE EE TOT Tee EY 1,000 50-ton gondola........... Sr pony Shope 
Pe coh ln poly eyes agor 
Kansas City Southern.................+++ +» 1006 50-ton auto.............. 
RI 5 ne onset ebnss's's once secty eo. 150 70-ton gondola........... Magor Car 
1 70-ton hopper............ Magor 
Mather Stock Car Co... 0 osc cc ccecccvceee 100? 40-ton refrig............. ceuveny shops 
Newburgh & South AI BG 54 54 oinasis oh oeeaee 100 70-ton press nas aah eee Magor Car 
New York, Chicago & St. Louis............. 50'8 70-ton covered hopper... . Greenville Steel Car 
150 TT 66 cba ss 2 40 8S Greenville Steel Car 
New York, New Haven & Hartford.......... 200 DOGG ss 6 vksic oe eiek Company 
IIR. 5.0 5 S.n'h's 4006.0 5 bb 0's os sieve 5 70-ton covered hopper... . American Car & Fdry. 
St. Louis Southwestern.................... 100! §=SO-tom Box..... 2.6. ccees 
Union..... ewpinde ses cesesseesenettesuosee 50070 70-ton gondola........... Greenville Steel Car 
ic .6's bis ba dn aces dc. bee ate 500 I NE is 455 Xv dee Shand Pullman-S 
300 70-ton hopper............ Bethlehem Steel 
- 50-ton gondola........... Bethlehem Steel 
REET ae eee i Company shops 
CO GB aS 50 1d 0 ww cc b's Wosbifase 1,000% 50-ton tank.............. Amenioan Car & Fdry 
Bae aN ean 4 oie las vain c .s bil baie fukids 70-ton gondola........... ican Car & Fdry 
Youngstown & Northern................... 150% 70-ton gondola........... Greenville Steel Car 





Grand Trunk Western.................... . 500 RSS ae By Fy eas St Se Ee ee 

1 For delivery in 1951. 

2 Deliveries sched: to hse thls equifyment for the Missour Pace a 

§ The authorization to this equipment for the Missouri ic and its aa > on 
Coast Lines and the International Great Northern, was 

See Saaaee be Soneery one ¥ isa To cost 1,200,000, 

Delivery scheduled for ourth quarter Estim cost, 

6 Delivery scheduled for the second of 19 " “ 

7 Cahoose cars to he completed in une; the covered, hoppers in October; the gondolas in November. 
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at No charge } 
foour 





customers 


the railroads’ own requirement. 


* Adequate parts information. 


Put this double-purpose record system to 
work for your railroad. Let Electro-Motive 
supply you with the new Electro-Motive 
Diesel Locomotive parts inventory cards— 
and keep them perpetually up to date with 
the latest parts information. Whenever parts 
changes are made at La Grange, you get new 
imprinted cards automatically. This system 
keeps your EMD Diesel parts records on the 
same current basis as our seven nation-wide 
parts centers. 


* A card system that keeps railroads’ stock records perpetually up to date. 


* A system that provides a workable method for controlled inventory, tailored to 


* A system which reduces railroad Diesel stockkeeping time and expense. 


But, that’s only part of this EMD plus 
service. This card system provides a practical 
formula for a controlled inventory—tailored 
as you want it. You set your own inventory 
ceiling and order according to the usage 
formula. 


It’s so simple anyone can operate it. We'll 


even help you install it—and it’s yours for 


the asking—no charge. Write for full partic- 
ulars of what it can do for you. 


ELECTRO-MOTIVE DIVISION 


GENERAL MOTORS 


‘Home of the Diesel Locomotive sear 


LA GRANGE. TLL. 
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1° To cost approximately $600,000. Delivery scheduled for July. 

Se on asd ey tte et emer 

1 x cars, to cost are u "" caer Oe u e third 

1951; the gondolas, to cost about $1, 146, 000, scheduled for deliv mf quarter. x af 
# Delivery of the gondolas expected in June; the hopper cars, in 
%* Delivery iy #816409 in October to cost approximately $479,658, is Setaber in June; of the hopper cars, to 

cost approximetaly 76,469 

Delivery ~ = for third quarter of 1951. 


5 Estimated cost, $660 
16 Approximate — oe $900,000. Deliveries scheduled for June and July. 
17 Construction to in during the first half of 1951. 
18 Deliveries sched for “July and August. 
19 Deliveries scheduled for between June and September. 
2° To cost approximately $2,840,000. Deliveries scheduled for August and September. 
21 Delivery ary scheduled for the second quarter of 1951. 


22 For August deliv 
% To cost $900,000. ivery scheduled for fourth quarter of 1951. 


NOTES: 
Atlantic Coast Line.—‘The A.C.L. has five twin-unit dining cars from the Chesa 
at an approximate cost of $1,150,000. were built oy Budd and two by Pullman-Sta nd. _—_ 
Grand Trunk Western Stine G.T.W. is planning a $5,002 Boe i program of ipment oe and needed 
maintenance no ponents if anticipated 1950 net income of ose is » according to Donald Gordon, 
chairman and president of this Canadian National subsidi said, has shown the advisability 


of acquiring 62 diesel-electric road and swi 400 fr 
An inquiry for 500 ery an cars has already m sent out, as noted above. T 
a cel ace leahorite 1 sao sicsont $7,000,000 daring loath 
issouri Paci u ity to 1 +4 ioe rovements to 
was granted the Missouri Pacific Lines oh ge States Disteiot Coret at St. moro on November 21. Of 
this $4,785,000 will be allocated to the proper, $1,254,600 to the Gulf Coast Lines, and 
$849,710 to the a ym Northern. Soe ay ay improvements contemplated is the elimination 
of a tunnel at Vineland, Mo., preparatory to operation of ium cars on the “Texas Eagle.” 
Over $300,000 will be alloted for installation of new = improved air-brake equipment on some 1,500 freight 
cars, with the work to be done at —— shops. The program also F cacsenpehe for equipping 22 locomotives 


and 28 cabooses with radio. More than $550,000 i allocated for vements at the “ 
"and DeSoto, and North Little Rock. ohne Slightly" mor ‘than 


wt Bed ae, A it cars of various t 


peneeilty of obtaining 


+, major car shops at Sedalia, M 
3150 ee J gon at Kansas Ci 
wee | hy) New York-W: D. C. * 


$150 oF se mpc, Aap eee air 
jpedes pania.— vania a cars to ip com- 

neluded in the order will be 32 coaches, 4 coach “Longrouional™ apd the epee nyc pe ape nal. 
uded in o cars, 2 conference room cars, lo - 
observation-lounge cars and 4 twin-unit dining cars. — — 





SELECTED MOTIVE POWER AND CAR PERFORMANCE STATISTICS 
Freicut Service (Data From I.C.C. M-211 anp M-240) 





Eight months 
Month of August ended with August 
Item No. 1950 1949 1950 1949 
3 Road omer miles (000) (M-211): 
ny > Re a Ce sc ca wed adine dae 8s tow Swe lds 31,817 225,785 273,996 
3-06 Total, Diesel-clectric 13,632 134,198 96,359 
3-07 Total, MED 6d en5\s lb 4's10:0-00 88 791 6,527 6,571 
3-04 Total, BG s,s 550 Sb ks 6 04-650" d ooo we ebb o,0 51,368 46,246 366,550 376,934 
4 Car-miles (000,000) (M-211): 
Se? eT ne). kk sauit kbaedaebeceses 1,848 1,539 12,527 12,016 
eG I I ain suk ko 65s BAR whee dbp bxibddopie'oseues oss 874 871 6,633 6,974 
6 Gross ton-miles-cars, contents and cabooses (000,000) (M-211): 
6-01 Total in coal-burning steam locomotive trains........... 404 52,651 371,455 436,998 
6-02 Total in oil-burning steam locomotive trains............. 14,508 13,664 98,828 119,446 
6-03 Total in Diesel-electric locomotive trains................ 54,301 39,157 379,483 276,017 
6-04 Total in electric locomotive traing..........5............ 2,411 2,120 17,240 17,776 
ee RS ers a ot Ser ay eee ee 126,664 107 614 867,186 850, 303 
10 Averages per train-mile ame pee fren wee ee (M-211): 
10-01 Locomotive-miles (principal and helper)................. 1.05 1.05 1.05 1.C6 
10-02 Loaded frei 2 a 55d eka RT ANS Ho y's0 40s eect ene 40.30 37.30 38.20 35.90 
10-03 ar iain bw oss 6.0 di.o'0 049-000 19.10 21.10 20.20 20.80 
10-04 Total freight sda (excluding caboose).............. 59.40 58.40 58.40 56.70 
10-05. Gross ton-miles (excluding ieenaetive and tender) (000). . 2,764 2,606 2,645 2,541 
oe Se ee Se ee ren ee 1,296 1,171 1,199 1,149 
12 Net ton-miles per loaded car-mile (M-211)................ 32.10 31.40 31.40 32.00 
13 Car-mile ratios PM-211): 
13-03 Per cent loaded of total freight car-miles................ 67.90 63.80 65.40 63.30 
14 Averages per train hour (M-211): 
PS RR RRR OND SOI ee ES OS Se ra Sai 16.60 16.80 17.00 16.90 
14-02 Gross ton-miles excluding locomotive and tender) (000).. 45,341 43,219 44,263 42,324 
14 Car-miles per f: t car day (M-240): 
ee Re rere Peer Pee eee ETE Ree oe .80 42.60 44.20 42.40 
OS RS ERR a eee eee ery Ty ES Pe Tyee 45.70 39.80 41.20 40.10 
15 Average net ton-miles per freight car-day (000) (M-240). . 998 799 845 811 
17 Per cent of home cars of total freight cars on the line (M- 240) 36.10 50.70 43.30 50.50 
Passencer Service (Data From I.C.C. M-213) 
3 Road motive-power miles (000): 
Ne IS sos eas sd0s teBU eb uns bcs Wasee 6 ceed tess <a 12,754 15,369 93,367 130,130 
RT OE See ee ee ey Pe eee 15,698 13,532 115,184 99,553 
ee NDS a's WG Svs WSS Scio c's bcc SOW G'o so b's Sis pO Swede bos 1,650 1,634 12,807 13,379 
MN SIR hs gk RE Sie 4 ais Sir Salle Win 9 Wa a wis sitio’ 9-06 & 30,102 30,535 221,358 243,175 
4 _ Passenger-train i : 
4-08 Total in all locomotive-propelled trains................. 295,207 288,964 2,129,042 2,266,155 
4-09 Total in coal-l ing steam locomotive trains......... oe ? 79,244 478,212 ‘682,070 
4-10 Total in oil-burning steam locomotive trains.......... «e+ 44,208 46,020 293,967 359, 359 
4-11 Total in Diesel-electric locomotive trains................ 166,745 146,182 1,219, 207 1,078,609 
12 ‘otal car-miles per train-miles................seeeeeeeeee 9.67 $9.28 9.4 9.14 


Yarp Service (Data rrom I.C.C. M-215) 
1 Freight yard switching locomotive-hours (000): 
burning 


dil <TR CI 6 55s oo vic 05 oon a. 0)p-s cone eed seewene 1,533 1,653 11,232 14,961 
iD > SORA MIE 5555s ob 6d ne bw sy ss Bid cbs adeeses 284 249 1,907 256 
Ds  MI OS GG ioc tn bp sc cbewescccctdccstetertecenced 2,701 2,130 19,358 15,621 
1-06 ‘otal. . aa sina en (000): BAD STP eT Leeln aeed 4,549 4,058 32,710 33,049 
2 er 
2-01 RON: AUIS 6 oe os 5s vac ccsg ab vee cbt vobbece 57 84 478 7163 
2-02 weeny Ee 5 WO co aRE ba Kes ekm bese sen i5 15 105 128 
2-03 Diesel-clectric!..............ccececees Saar Dire a dois sie 237 218 1,803 1,646 
2-06 ne eS oe wk gh ob ee ebninake 06.0 344 353 2,657 2,818 
3 ours yard locomotive-da 
3-01 rt gg ee akie iethss eee ef SO Su tee ca a .90 7.70 7.80 8.50 
S-O2 Diiewrl-clectric. . ow... ccc cece cece ccc csccseceveseesane 17.80 17.50 17.30 17.50 
$-05  Servicowablle. 0... cece c cc cece we cccs ec ccvescecssece .90 13.50 13.90 13.40 
3-06 All locomotives (serviceable, unserviceable and stored)... 12.70 11.00 11.70 11.30 
4 Yard ne ee locomotive-miles per 100 loaded 

Yard an “ tele ie is Sake oa yes WES 4 qe wew.b si3 Pa 1.71 1.83 1.80 1.90 
5 an passenger 

: nips AIA, nba eB wee 72 0.76 0.77 0.77 
t "1 Excludes B and Se A units. 
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(Continued from page 80) 
cycle. There are no regenerators. Control 
of the power plant, as well as that of the 
locomotive, is essentially the same as that 
used on Diesel-electric locomotives. 

Since the report last year the locomotive 
has operated 68,000 miles and has pro- 
duced 242,389,000 ton-miles. The total 
mileage to date is 85,000, or a total of 
285,389,000 ton-miles. 

The locomotive has been in service be- 
tween Los Angeles, Calif., and Salt Lake 
City, Utah; between Ogden, Utah, and 
Cheyenne, Wyo., and between Cheyenne 
and Council Bluffs, Iowa. These locations 
cover elevations from sea level to 8,014 ft. 
and ambient temperatures from 117 deg. 
to -8 deg. F. The service has been average 
freight service in this territory, except that 
practically no local freight trains have 
been handled. Tonnages have been dic- 
tated by motor ratings on long sustained 
grades. On short grades 4,500 tons have 
been handled successfully on 1.25 per cent 
grade and 6,500 tons on .7 per cent grade. 

Availability of the unit has been almost 
anything, depending on how the term is 
defined. Considering availability as the 
percentage of total time in which no me- 
chanics are working on the locomotive, the 
overall availability since August, 1949, 
has been 39.7 per cent. This figure in- 
cludes major shopping periods in which 
design changes were made and develop- 
mental troubles were corrected. Since these 
shopping periods cannot be classified as 
heavy maintenance, the corresponding fig- 
ure with them eliminated would be ap- 
proximately 58 per cent. For two months 
availability approached 80. 

Operating cost figures, after a year and 
a half of test, still mean relatively little. 
Much of the operation has been on spe- 
cial fuels for special test purposes. More- 
over, no heavy maintenance has been done. 
The locomotive still has the original wheels 
under it, although they are approaching 
their first turning. Taking operating costs 
as compiled, adding an estimated amount 
for heavy maintenance, and comparing 
the result with average of diesel-electric 
locomotive operation indicates that opera- 
ting costs of gas-turbine electrics may com- 
pare favorably with diesel-electrics. 

From the train-handling standpoint the 
locomotive continues to be quite satisfac- 
tory. It has been able to start its tonnage 
under all the operating conditions which 
it has encountered. Adhesion characteristics 
have been good, and the power output has 
continued to be above original estimates. 

Progress has been made in correcting 
many of the things which were responsible 
for early troubles. There has been a 
marked improvement in combustion cham- 
ber life. Fuel handling and cleaning gave 
us a great deal of trouble, but is now 
closely approaching satisfactory operation. 
Electrical troubles have continued to be 
negligible. Power-plant starting has come 
to be a routine operation. The power- 
plant auxiliaries very rarely give trou- 
ble. Tunnel operation has continued to be 
quite satisfactory. The locomotive oper- 
ated through the famous Aspen Tunnel 


(Continued on page 86) 
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.-- by lubricating 
your Diesels with 





T’s BEEN proved by millions of miles 
of service on leading railroads across 
the country — Texaco Dieseltex HD assures 
cleaner Diesel operation! That means more 
mileage between overhauls, less wear, reduced 
maintenance costs, and less fuel consumption. 

Texaco Dieseltex HD is specially designed 
for locomotive Diesel engine lubrication. It is 
fully detergent and dispersive, with a special 
heavy-duty additive that notably steps up re- 
sistance to oxidation . . . eliminating harmful 
carbon, varnish and gum . . . assuring free- 












JANUARY, 1951 


YOU CAN REDUCE i 


TEXACO DIESELTEX HD 


NEW YORK * CHICAGO * SAN FRANCISCO * ST. PAUL * ST. LOUIS * ATLANTA 
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Texaco Diesel 
lubrication and service are 
available in all 48 States. 


RAILROADS PREFER TEXACO 


M . . 
ore railroad Diese] locomotives 


= the U. S. are lubricated with 
XACO than with any other 


brand 













functioning valves and rings for improved 
compression and combustion. 

Texaco Dieseltex HD meets the stringent 
requirements of all leading Diesel locomotive 
builders. 

Let a Texaco representative tell you in de- 
tail about cost-saving Texaco Dieseltex HD 
and explain Texaco’s unique systematic en- 
gineering service. Just call the nearest Railway 
Sales office listed below, or write The Texas 
Company, Railway Sales Division, 135 East 
42nd Street, New York 17, N. Y. 


TUNE IN... TEXACO presents MILTON BERLE on television every Tuesday night. METROPOLITAN OPERA radio broadcasts every Saturday afternoon. 
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(Continued from page 84) 
with no difficulty, although some trouble 
was experienced in Hermosa with a 50- 
mile trailing wind. This trouble was due 
primarily to the fact that operating instruc- 
tions were not followed. 

It is still to be learned what fuels can 
be burned and what fuels g v2 trouble. 
The fuel-heating needs considerable refine- 
ment. There are still annoyances under 
border-line conditions. Fuel filtering is 
approaching satisfactory operation, but 
there still remains considerable work to 


be done to perfect terminal testing and 
maintenance on the filtering equipment. 

Further testing is necessary on fuels, 
cold weather operation, and operation in 
heavy snow. There also remain many re- 
finements on pieces of equipment which 
require considerable road testing. 

“Pius Factors For | PasseNcer-Car 
Heatinc.”—Vapor Heating Corporation, 80 
East Jackson Boulevard, Chicago 4. 58- 
page paper-covered book. Photoscript from 
sound film strip presented for the first 
time at Chicago on December 15. [Illus- 


trates and describes the requirements of 
a railroad passenger-car heating system; 
the Vapor approach employed to meet these 
requirements; the simple basic Vapor 
systems that may be used, and the Vapor 
systems of zoning that provide temperature 
control in various locations of the car. 
Suggests a plan for modernizing older 
passenger cars; describes a new develop- 
ment in room car heating; and shows 
some innovations that add extra comfort 
factors and refinement of control to a 
passenger-car heating system. 


SUPPLY TRADE NOTES 


BaLpwin-Lima-HAMILTON CORPORATION. 
—Marvin W. Smith continues as presi- 
dent, and George A. Rentschler as chair- 
man of the Baldwin-Lima-Hamilton Cor- 
poration, the merger plans for which were 
announced in the December issue. Mr. 
Rentschler has been chairman of Lima- 





Marvin W. Smith 


Hamilton’s executive committee. Charles 
E. Brinley has resigned as chairman of 
the Baldwin board, but will continue as a 
director. John E. Dixon, chairman of the 
board of directors of the former Lima- 
Hamilton Corporation, has retired. George 
H. Lynn has been appointed general sales 
manager of the Hamilton Division of the 
Baldwin-Lima-Hamilton Corporation at 
Hamilton, Ohio. Mr. Lynn will be in 
charge of sales of machine tools, can ma- 
chinery, diesel engines, and special equip- 
ment. 

Mr. Lynn was in the sales department 
of the Westinghouse Electric Corporation 
from 1933 to 1939. He next became east- 
ern representative in the sales department, 
lathe division, of the Axelson Manufactur- 
ing Company of Los Angeles, Cal. He 
was special assistant to the president of 
the Axelson Company prior to becoming 
western district manager in 1947 for the 
Niles Tool Works Division and the Hooven, 
Owens, Rentschler Division of the Lima- 
Hamilton Corporation at Chicago. 

The item regarding the merger plans on 
page 762 of the December issue was in- 







complete. The last sentences should read: 
“Pursuant to this reorganization plan, 
Baldwin is transferring to the newly or- 
ganized Baldwin Securities Corporation its 
stock in the Midvale Company and in Gen- 
eral Steel Castings Corporation and the 
cash derived by Baldwin from the sale 
earlier this year (1950) of its stock in 
Flannery Bolt Company, in exchange for 
which Baldwin is receiving all of the 
shares of Baldwin Securities Corporation 
stock. The Baldwin directors have de- 
clared a dividend to Baldwin stockholders 
of record November 29, 1950, in shares of 
the Baldwin Securities Corporation on the 
basis of one share of Securities Corporation 
stock for each share of Baldwin stock.” 


- FRANKLIN Raitway Suppty ComMpaNy.— 
M. J. Donovan has been appointed assist- 
ant to the president of the Franklin Rail- 
way Supply Company. 

Mr. Donovan is a graduate in mechanical 
and electrical engineering of the University 
College and the Royal College of Science, 
Dublin, Ireland. He began his career in 
1924 as a special apprentice with Kitson 
& Co., locomotive builders of Leeds, Eng- 
land. He came to America in 1926 and 
joined the engineering department of the 
Baldwin Locomotive Works, Philadelphia, 
Pa. He then became associated, succes- 
sively with the Erie as leading locomotive 
draftsman, and the Chesapeake & Ohio as 
chief draftsman, locomotives. From 1938 
to 1943 he was assistant to the chief me- 
chanical officer both of the Erie and the 
C. & O. as well as of the New York, Chi- 
cago & St. Louis and the Pere Marquette. 
In 1943 he was named mechanical engineer 
of the Lima Locomotive Works, which later 
became a division of the Lima-Hamilton 
Corporation. He was appointed chief engi- 
neer of Lima-Hamilton’s locomotive divi- 
sion early in 1950. 


Puttman-Stanparp Car MANUFACTUR- 
tnc Company.—Thomas C. Gray, manager 
of engineering production of the Pullman- 
Standard Car Manufacturing Company, 
has been appointed director of engineering. 

Mr. Gray received his high-school educa- 
tion in Ozark, Mo., and at San Bernardino, 
Calif. He obtained his B.S. degree in 
mechanical engineering from Purdue Uni- 
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versity in 1923 and his M. E. degree in 
1927. In 1913 he became employed on the 
Atchison, Topeka & Santa Fe, and sub- 
sequently held various positions on that 
road. During World War I he was granted 
leave from the Santa Fe to serve in the 
U. S. Navy. In 1923 Mr. Gray became 
chief service engineer for the Locomotive 
Appliance Company, Toledo, Ohio, and 
later the same year joined the Missouri- 
Kansas-Texas as mechanical assistant to 





Thomas C. Gray 


vice-president at Dallas, Tex. He was next 
appointed supervisor of apprentices on 
the. Katy. In 1928 he joined the Barco 
Manufacturing Company, Chicago, as chief 
engineer. In 1939 he was appointed chief 
engineer of the Franklin Railway Supply 
Company, at New York. From 1942 to 
1946 he served as a captain in the U. S. 
Navy, being stationed first at Washington, 
D. C., and later in Guam. In 1946 Mr. 
Gray became associated with the Treadwell 
Engineering Company, Easton, Pa., as as- 
sistant to president, and in 1948 joined the 
American Engineering Company, New 
York, as manager. Mr. Gray has been as- 
sociated with Pullman-Standard since 1949, 
when he became manager of engineering 
production. 


. 

CanapiaAn Rartroap Service Company. 
—H. V. Gigandet, vice-president of the 
Canadian Railroad Service Company, Ltd., 
has requested a leave of absence because of 
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NATIONAL standardized brushes! 


TRADE-MARK 





















Biggest advance in 50 years 
of industrial brush selling 


@ Here is a tremendous advance in industrial brush selling. 
National Carbon has set up a list of diesel-electric locomotive 
brushes — for generators, traction motors and auxiliary equip- 
ment — which effectively covers the field. These brushes are 
the best ever made for this equipment. They will give you 
top performance. And you can get them at a low, flat price — 
regardless of quantity — so long as you order at least one box 
of brushes. You get the brushes quickly. They are kept in 
stock. Finally, you get the brushes in a sturdy, durable box. 
You get better brushes...at a better price...in a better package. 





NATIONAL CARBON DIVISION 


Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N. Y. 





Please send me complete information on National 
Carbon’s new brush-standardization listings. 


The term “National” is a registered trade-mark of 








Name. 
NATIONAL CARBON DIVISION 
UNION CARBIDE AND CARBON CORPORATION pane 
30 East 42nd Street, New York 17, N. Y. aren 
District Sales Offices: Atlanta, Chicago, Dallas, 
Kansas City, New York, Pittsburgh, San Francisco City. State. 











in Canada: National Carbon, Ltd., Toronto 4 
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Today’s tight shop schedules 
call for drills that can stand 
—like the “Buffalo” No. 22 
Round Column Drill shown. These 
specifications show why: 


COLUMN DIAMETER — (steel) 5.5” 
SPINDLE— LEAST DIAMETER 1.312” 
HEIGHT (spindle raised) 

DRILL CAPACITY (cast iron).. 2 


Spindle runs smoothly on bali bear- 
ings and is held tightly to avoid 
deflection—for long, accurate use. 
Maximum space between spindle 
nose and the 19.50” O.D. working 
table is 2744”, and you can drill to 
the center of a 22” circle. WRITE 
FOR BULLETIN 2989-F for further 
facts on these drills. 


Starting with the No. 14 

#4 holes, “Bafalo”” builds ' 
lo 

gy of drills to suit 


the i “RPMoter™ = we Hoo ) decane 


OPERATIO 
applicable bulletins. N, aad we'll mail 





BUFFALO NO. 22 
DRILL 


— available in 
round column or 
pedestal “RE sensitive 
or ay or 
multiple spindle. con- 
trols — All ad- 
‘J>iustments y crank. 


* 
BUFFALO 


174 Mortimer St. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


COMPANY 


Buffalo, New York 


DRILLING PUNCHING CUTTING SHEARING BENDING 
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J. V. Condon 


ill health. Mr. Gigandet contemplates re- 
tirement under the company’s retirement 
plan some time next spring. J. V. Condon, 
who has recently been appointed assistant 
to vice-president, will carry on in Mr. Gi- 
gandet’s absence. 


4 


StanparpD Rattway Equipment Com- 
pany.—J. E. Vaughn has been appointed 
vice-president in charge of all sales of the 
Standard Railway Equipment Manufactur- 
ing Company and its subsidiaries, with di- 
rect supervision over all sales offices. Mr. 
Vaughn’s headquarters will be in Chicago. 

* 


American Locomotive Company.—Vil- 
liam A. Callison, vice-president of the 
American Locomotive Company in charge 
of western regional sales, has been as- 
signed charge of eastern regional sales, 
with headquarters at New York, and VWil- 
liam F. Lewis, district sales manager at 
St. Louis, Mo., has been appointed also a 
vice-president of the company, and as- 
signed charge of western regional sales, 
with headquarters at Chicago. Stephen G. 
Harwood, formerly district sales manager 
at New York, has beem appointed sales 
manager at the Montreal Locomotive 
Works, Alco’s Canadian affiliate. 

Mr. Callison has been associated with 
American Locomotive since since 1929, 
when he completed a special apprentice- 
ship course at the company’s Schenectady, 
N. Y., plant. Two years later he became a 


(Continued on page 92) 
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SAVE TIME—Wash_ traits 
the rate.of 80 fc per mig ute 





Understanding—and solving your maintenance and 
service problems—that is Whiting’s business. From the 
days of the “highball” to the streamlined era—rail- 
roads everywhere have profited from Whiting’s 
“know-how.” 


Whether your terminal is large or small, here is equip- 
ment engineered to your needs. It simplifies heavy handling. 
It keeps shop operations on schedule. It reduces lay-up losses. 
IT SAVES TIME. 


Offices in Chicago, Cleveland, Cincinnati, Detroit, Houston, Los Angeles, New York, 
Philadelphia, Pittsburgh, Seattle, and St. Louis. Representatives in other principal 
cities. Canadian Subsidiary: W biting Corporation (Canada) Ltd., Toronto, 
Ontario. Export Department: 30 Church Street, New York 7, N.Y. 


RAILROAD MAINTENANCE EQUIPMENT fom gO 
: 


DROP TABLE ¢ LOCOMOTIVE BODY SUPPORTS 
SWING GATES * SPACER PC ta * ae TABLES 
SIDE RELEASE TABLES * CROSS-OVER BRIDGES 
PORTABLE JACKS ¢ LOC OMOTIVE HOISTS 

ECTRIC TRAVELING CRANES © CAR PULLERS 
COMOTIVE SPOTTERS * DIESEL DOLLIES 
le "a \@ Fr © MA Ni@) a: L SYSTEMS 

TRAIN WASH 











ith 





SAVE TIME 
with Whiting 
High-lift Porta 
ble Jacks.. Fast 
operating. Easi- 


ly moved. Safe. 





















MeN ey Wake 














You no longer need elbow grease to clean oil, grease and road dirt 
from the surface of a diesel engine. 

One man sprays a mixture of one part Super Magnusol to six parts 
safety solvent on all surfaces of the engine to be cleaned, starting at 
the top and working down and along to the other end. By the time he 
has sprayed all surfaces, the dirt and oil at the starting point have 
been loosened. To finish the cleaning job, he goes back to where he 
started, and flushes the surfaces with plain water at tap temperature, 
following the same routine as he did when spraying. The engine will 
be as clean as a whistle. So will the floor, which is flushed off last. 
No hand work at all. 

Super Magnusol is a concentrate, always mixed with safety solvent 
or kerosene to make the cleaning solution. It's non-toxic, non-flam- 
mable and harmless to paint and all engine surfaces. It cleans by 
penetrating and loosening dirt deposits and carrying them off in the 
emulsion it forms with the flushing water. 


A demonstration is the quickest way to find out what a 
job Super Magnusol does... and the quickest path to- 
ward worthwhile economy in engine cleaning. Tell us 
when to send a representative with a demonstration kif. 


Railroad Division 
MAGNUS CHEMICAL COMPANY ~- 77 South Ave., Garwood, N. J. 
In Conaeda—Magnus Chemicals, Lid. , Montreal 


Ms MAGNUS CLEANERS 
CLEANING EQUIPMENT 
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(Continued from page 88) 
sales representative at Chicago; in 1941, 
district sales manager, and in January, 
1947, vice-president. 

Mr. Lewis joined the Chicago sales 
office of American Locomotive in 1934 and 


W. F. Lewis 


was transferred to the St. Louis sales office 
in 1937. He was appointed district sales 
manager in January, 1946. 

Mr. Harwood became associated with 
American Locomotive at the Chicago sales 





S. G. Harwood 


office in 1936. In 1940 he was named dis- 
trict sales manager at San Francisco and 
in 1947 was transferred to New York. 
<€ 

Pressep Stee, Can Company.—Fred M. 
Garland has been appointed assistant to 
the president and general traffic manager 
of the Pressed Steel Car Company. Mr. 
Garland will be actively engaged in the 
company’s laminated structures program, 
the first development of which was its 
lightweight ro ee car. 


Unrrep States Stree. Company.—The 
United States Steel Corporation of Dela- 
ware, the Carnegie-Illinois Steel Corpora- 
tion, the H. C. Frick Coke Company, and 
the United States Coal & Coke Co., four 
wholly owned subsidiaries of the United 
States Steel Corporation, have been 
brought together into a single operating 
company. According to Irving S. Olds, 
chairman of the board, has announced, this 
single company will also be a wholly owned 
subsidiary of the corporation, known 4s 
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Gould “2 ” plate Batteries 
discharge at high rate longels 
give fast, sure starts. 
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Your Road Runs 
Like Clockwork with 


GOULD-EQUIPPED 
DIESELS! 


The extra reserve power of Gould "Z” Plate Batteries 
gives fast, breakaway torque and continued operation 
in any weather. 

96% of the entire working surface of Gould’s new "Z” 
Plate is regenerative power-producing material. The grid 
itself is 66% more resistant. Grid porosity is reduced 
85%! GOULD BATTERIES with new "Z” Plates are Amer- 
ica’s Finest Diesel Starting Batteries! 
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he resilient 


AUHASTI 0° to +200°C. 


dielectric, stable from - 


TEMPERATURE RISE vs WATTS INPUT 










250 


TEMPERATURE RISE, °C. 


dissipates heat much faster than 
conventional insulating materials 


Here's an insulating material that gives you all of the 
advantages of a rubberlike dielectric af Class H 
temperatures, plus extreme low temperature flexibility, 
plus about twice the thermal conductivity of conven- 
tional resinous or rubbery dielectrics! In a solenoid coil, 
for example (see graph above), Silastic gives 15% 
more capacity than resinous silicone insulation at 
180°C. That's due to increased thermal conductivity 


alone. 

Thermal stability plus high heat conductivity permit the Silastic insulated sol- 
Silastic coil’ to operate at 166% of the maximum enoid has 166% of the 
capacity for an identical organic resin impregnated si 

solenoid. Performance of over 1600 Silastic insulated capacity of identical 
main and interpole field coils in diesel-electric traction Class B coil plus maxi- 


motors is further proof of the extraordinary advantages 
of Silastic as a dielectric. 


in coils of all kinds, Silastic provides resiliency and rela- 


mum shock, abrasion 
and vibration resist- 


tively constant dielectric properties at temperatures ance over a span of 
ranging from below -60° to above 200°C., maximum 260 Centrigrade de- 
resistance to corona, fo electrical and mechanical 
fatigue and to abrasion, oil and outdoor weathering. grees from —60 to 
te) 
("T. M. Reg. U. S. Pat. Off.) + 200°C. 





















oe 

















el sOrning 


Atlenta * Chicego + Cleveland * Dalles * Los Angeles * New York * Washington, D. C. 
in Conedc: Fiberglas Conade Ltd., Toronto e in Grect Britain: Midland Silicones, Ltd. 
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the United States Steel Company, and will 
have headquarters in a new office building 
in Pittsburgh, Pa. Benjamin F. Fairless, 
president of the United States Steel Corpo- 
ration of Delaware, is president of this 
single company, and will continue as pres- 
ident of the parent company, the United 
States Steel Corporation. Vice-presidents 
of the United States Steel Company are: 
Clifford F. Hood—operations; David F. 
Austin—commercial; Roger M. Blough— 
law and secretarial; Malcolm W. Reed— 
engineering, and George W. Rooney—ac- 
counting. The sales offices of Carnegie- 
Illinois are now conducted in the name of 
United States Steel Company. Other sub- 
sidiaries of the United States Steel Cor- 
poration continue in business as in the past. 
¢ 

Evans Propucts Company.—Dave Cam- 
eron has joined the management staff of 
the Evans Products Company as vice-pres- 
ident in charge of operations at the 
Plymouth, Mich., plant, Mr. Cameron will, 
among other things, be directly responsible 
for all manufacturing operations involved 
in production of Evans’ special railroad 
(and other transport) loading equipment. 


Union Carpine & Carson Corp.—Frank- 
lin M. Finsthwait, formerly eastern sales 
representative of the Oxweld Railroad 
Service Division, Union Carbide & Carbon 
Corp., has been appointed district sales 





F. M. Finsthwait 


manager, with headquarters at New York. 
Mr. Finsthwait began his business ca- 
reer with the Penn Steel Castings Cor- 
poration in 1931 and, before joining Ox- 
weld in 1937, was associated with the 
Bethlehem Steel Export Corporation. 
+ 


Eutectic Weipinc ALLoys CorPorATION. 
—Welding engineers, researchers, metal- 
lurgists, instructors, university students, 
and all others qualified to present basic 
principles of the art and science of non- 
fusion welding are invited to enter the 
Eutectic $1,000 prize competition which 
closes on May 31. The subject of papers 
to be presented is defined as “Technolog- 
ical and Research Aspects, Advances and 
Advantages of the Use of Lower- Melting 
(lower than parent) Filler Metals in the 
Non-fusion Welding ~ Processes.” Applica- 
tion of such processes may be by torch, 
furnace, induction, cdrbon-arc or metallic 
arc. Papers may specifically cover one or 
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“Tailor-made” for Railroad Diesels 





Esso Diesel Lubricating Oil 


A HIGH-QUALITY LUBE FOR REAL PROTECTION 
—Esso offers “tailor-made” diesel locomotive lubri- 
cating oil (Diol RD) developed through years of field 
testing and research by. both engine designers and 
Esso scientists to meet needs of railroad diesels. 
High-quality Esso Diol RD gives dependable lubri- 
cation protection. 


BACKED BY CONSTANT RESEARCH—continuing tests RAILROAD PRODUCTS 


in the lab and on the road make sure that Diol RD 
keeps pace with progress and latest developments 
in railroad diesels. 


BACKED BY CONSTANT FOLLOW-UP-— on-the-job 
check-ups by Esso Sales Engineers watch the de- 
pendable performance of Esso Railroad Fuels and 
Lubricants. Be sure to call on Esso for any railroad 
fuel or lubricating problem. 
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DEPENDABLE 


IDEAL ACE TUBE EXPANDERS 
The boilermakers’ selection for more than a 
half century, for LOCOMOTIVE and general 
boiler work . . . guard straddles tube and 
bears against tube sheet, suitable for roll- 
ing new tubes and re-rolling tubes with 
flared or beaded ends. 


MINIMUM FRICTION .. . absorbed by 
bronze bearing between guard and frame, 
resulting in much easier and faster opera- 
tion. 

Long rolls have generous radius on end and 
will not create sharp offset within the tube. 





See your dealer or write today 
for general catalog on Wiedeke 
Tube Expanders and Tube Cutters. 


OHIO 


Whe Gralla 


DAYTON I, 


TUBE EXPANDERS NATIONALLY KNOWN FOR 


ECONOMICAL DWE 


Wiedeke Z 
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for long 
efficient 
services: 





RIVET FORGES 


Economical Vacuum Oil Burner; no oil valve to 
clog. Approved and listed as standard by U.L. 


BLOWERS 

Low Pressure, Direct Connected. 
Simple, efficient, compact, de- 
pendable. 
















BURNERS 
Oil and Gas. “Reverse Blast’. 
Mixes ALL the fuel with 
ALL the air. 








FURNACES 


Forging, Flue Welding, Spring, Plate and Car 
Type. Also Fire Lighters, Tire Heaters, Etc. 
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more of the following: oxyacetylene, low 
melting filler; oxy-fuel gas, low melting 
filler; brazing and bronze welding, and 
hard facing and resurfacing with low melt- 
ing filler. First prize is $500; second prize, 
$300, and third prize, $200. Rules govern- 
ing the competition may be secured by 
writing to the Eutectic Welding Alloys 
Corporation, 40 Worth Street, New York 13. 

A new Engineering Services Building is 
now being constructed at the plant of the 
Eutectic Welding Alloys Corporation at 
Flushing, L. I., N. Y. 

e 

GrayBaR Exectric Company.—John T. 
Porter, former manager of the Albany, 
N. Y., branch house of the Graybar Elec- 
tric Company, has been transferred to the 
position of house manager at Rochester, 
N. Y. Frank C. Sweeney, former man- 
ager, telephone sales and broadcast- equip- 
ment sales for the district, has been ap- 
pointed manager at Albany, succeeding 
Mr. Porter. 

. 

Hutson Company.—VWilliam K. Durbon 
has been appointed vice-president of the 
Hulson Company, with headquarters at 
Chicago. 

od 

Execrric Storace Battery Company.— 
George W. Vinal has been appointed en- 
gineering consultant and advisor to the 
Electric Storage Battery Company. Mr. 





G. W. Vinal 


Vinal recently retired as chief of the Na- 
tional Bureau of Standards’ electrochem- 
istry section after more than 42 years with 
the government. 

The Electric Storage Battery Company 
has begun a $5,000,000 expansion program 
at its Crescentville (Philadelphia, Pa.) 
plant. 

o 

American Car & Founpry Co.—Robert 
A. Harris has been appointed chief im- 
provement engineer in the production de- 
partment of the American Car & Foundry 
Co., with headquarters in New York. Mr. 
Harris was previously assistant improve- 
ment engineer. 


Symincton-Goutp Corporation.—R. P. 
Brewer has been appointed vice-president 
and treasurer of the Symington-Gould Cor- 
poration, with headquarters at Depew, 
N. Y. H. T. Casey has been appointed 
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“AMERICAN” Radial Drill Spindles are made of nitralloy. 20 hours of heat 
treatment from rough to finish, then 72 hours of nitriding are required to produce 
the wear-resistant spindles used in these radials. 


Both the spindles and sleeves are nitrided to 110 degrees scleroscope. This is 
harder than some grades of cemented carbide. The sleeve is finish honed and the 
spindle ground and then diamond lapped to a sliding fit in the sleeve. Because 
of the lack ‘of affinity between these two hard surfaces the clearance between 
them may be reduced to the very minimum, which in this case is .00025”. 


This results in the greatest possible stability, resulting in an ideal construction 
especially for accurate boring operations, which demand a high degree of smooth- 
ness and rigidity of the spindle. 


This is but one of the super features that make the “AMERICAN” Hole Wizard 


an outstanding investment. 


ee ee | 














ae 
(ELTA 
W\\\\ 











Cr 


MATIN 








\ 











| 





Cincinnati,Ohio 





SPO, 


Ps 












se 


Ee 


U.S.A. 


# 





































49 


vice-president at New York, and D. L. 
Townsend has been appointed vice-pres- 
ident at Chicago. M. G. DeForest has been 
appointed New England manager for the 
corporation. 


om 


American Stee. & Wme Co.—Charles 
H. Eisenhardt, formerly assistant manager 
of the electrical products sales division of 
American Steel & Wire Co., a subsidiary 
of the U. S. Steel Corporation, has been 
appointed manager of the division, to suc- 
ceed 7. F. Peterson, who has resigned. 


Corrosite Corporation.—The Graybar 
Electric Company, 420 Lexington avenue, 
New York, has been appointed national 
distributor for “Corrosite,” a new plastic 
paint of the Corrosite Corporation, 415 
Lexington avenue, New York. L. W. Tay- 
lor, manager, outside construction sales, 
will be in charge of all sales activities on 
the Corrosite line for Graybar. 


¢ 


Waitinc Corporation.—A. C. Kukral 
has been appointed resident sales engineer 
of the Whiting Corporation, at the new sub- 
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sales office recently opened at 637 Penton 
building, Clevelantl, Ohio. Mr. Kukral will 






A. C. Kukral 







be under supervision of H. E.. Reynolds, 
district manager at Pittsburgh, Pa. R. E. 
Florine, formerly sales engineer at the New 
York district sales office, has been ap- 
pointed district manager of the new dis- 





R. E. Florine 


trict sales office in Seattle, Wash., at 350 
Skinner building. Mr. Florine will be re- 
sponsible for sale of Whiting engineered 
products (cranes, foundry equipment and 
railroad equipment) in Washington, Ore- 
gon and Idaho, and also will handle sale of 
Swenson evaporators and chemical ma- 
chinery. 
5 

GENERAL AMERICAN-EvANs ComMPaNy.— 
The General American-Evans Company of 
Detroit, Mich., has made an initial mass 
production run of 360 of the new “D.F.” 
box cars (described in the June, 1950, 
Railway Mechanical and Electrical Engi- 
neer, page 309). The cars are being leased 
to those roads with whom General Amer- 
ican-Evans has already negotiated leasing 
arrangements. 

. 

Auuis-Cuatmers Manuracturinc Com- 
pany.—Dr. H. K. Ihrig has been elected 
vice-president in charge of research of the 
Allis-Chalmers Manufacturing Company. 
Dr. Ihrig was previously vice-president and 
director of laboratories of the Globe Steel 
Tubes Company. — 
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The new low-priced, light- 
weight Beaver Model "E” is a “junior 
edition” of the heavy-duty. Beaver Model A— 
which has, for the past 20 years, been the 
recognized leader in the field of portable pipe 
and bolt machines. 

The Model “E” uses the same dieheads— 
the same dies—the same patented inter- 
changeable wheel-and-roller or knife cutoff 
devices—the same reamer arm and cone— 
as the Models A and B. This will be a great 
advantage to thousands of shops now 
equipped with the Beaver Model A or B be- 
cause it eliminates the necessity of carrying 
in stock duplicate dies and parts—thereby 
preventing endless confusion and needless 
expense. And remember, there are 195 
different kinds and sizes of dies instantly 
available for Models A, B or E. 

Although designed primarily for hardware 
stores and small piping contractors, BIG 
contractors will find the new Model “E” 
useful on jobs requiring extreme portability. 

A pipe machine is no better than the serv- 
ice back of it and our 50 years of experience 
in this field, and our reputation for high 
quality and friendly service, is your best 
guarantee of complete satisfaction. 
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PERSONAL 
MENTION 


General 


Tuomas T. BLicKLe, mechanical assist- 
ant of the Atchison, Topeka & Santa Fe 
at Chicago, has been appointed mechan- 
ical superintendent, with headquarters in 


re = Los Angeles, Calif. 


A. T. G. Westsroox, metallurgist of 
the Canadian National at Montreal, Que., 
has been appointed chief metallurgist, with 
system jurisdiction. 


G. W. Hossack, supervising chemist of - 


the Canadian National at Montreal, Que., 
has been appointed research chemist, with 
system jurisdiction. 


W. P. Hartman, mechanical superin- 
tendent of the Coast Lines of the Atchison, 
Topeka & Santa Fe at Los Angeles, Calif., 
has been appointed assistant general man- 
ager of the mechanical department of the 
Santa Fe, with headquarters in Chicago. 


Car Department 


J. C. Jounson, Jr., master car builder 
inspector at the Roanoke, Va., shops of the 
Norfolk & Western, has been appointed to 
fill the newly created position of assistant 
to superintendent car department. 


L. F. Harrison, foreman car department 
of the Atlantic Coast Line at Wilmington, 
N. C., has been appointed general car in- 
spector at Jacksonville, Fla. 


W. A. Faris, road foreman of engines at 
the Norfolk, Va., terminal of the Norfolk 
& Western, has been appointed to fill the 
newly created position of assistant superin- 
tendent car department. 


A. P. Gusporr, general car inspector 
of the Norfolk & Western at Roanoke, Va., 
has been appointed superintendent car 
department at the Roanoke shops. The 
position of general car inspector has been 


abolished. 


R. F. BatcHMANn, assistant master me- 
chanic of the New York Central, Lines 
Buffalo and East, at Syracuse, N. Y., has 
been appointed superintendent of shop 
(diesel) of the Boston & Albany at West 
Springfield, Mass. 


Electrical 


W. H. Ricwarpson, supervising electri- 
cian of the Seaboard Air Line at Atlanta 
(Howells), Ga., has had his headquarters 
transferred to Hamlet, N. C. 


Bert L. Cocuran has been appointed 
electrical foreman at the Wyoming shops 
of the Chesapeake & Ohio at Grand Rap- 
ids, Mich. 


Hucx W. Sritiimcs, assistant foreman of 
the Boston & Maine at Boston, Mass., has 
been appointed assistant general diesel 
foreman at the Boston Diesel Terminal. 





Master Mechanics and Road Foremen 


L. E. Quin has been appointed master 
mechanic of the Chicago-Aurora-LaCrosse 
Divisions of the Chicago, Burlington & 
Quincy, with headquarters at Chicago, suc- 
ceeding E. J. Cyr, retired. 


J. R. VanNortwick has been appointed 
terminal master mechanic of the Chicago, 
Burlington & Quincy, with headquarters 
at Chicago. 


J. E. Quinuivan has been appointed as- 
sistant master mechanic of the New York 
Central, with headquarters at Elkhart, Ind. 


L. E. McCork te, assistant master me- 
chanic of the Norfolk & Western at Blue- 
field, W. Va., has been appointed road 
foreman of engines at Norfolk, Va. 


G. W. Merepiru, general foreman at the 
Lamberts Point, Va., shop of the Norfolk 
& Western, has been appointed assistant 
master mechanic of the Pocahontas divi- 
sion, with headquarters at Bluefield, W. Va. 


H. H. Niemeyer has been appointed 
master mechanic of the Beardstown divi- 
sion of the Chicago, Burlington & Quincy, 
with headquarters at Beardstown, III. 


C. A. Pease has been appointed assistant 
master mechanic of the New York Central, 
with headquarters at Toledo, Ohio. 


Watiace H. Cap in, assistant general 
diesel foreman of the Boston & Maine at 
the Boston, Mass., Diesel Terminal, has 
been appointed assistant to superintendent 
of locomotive maintenance at Boston. 


E. L. Hyatt, assistant master mechanic 
of the Boston & Albany, has been ap- 
pointed master mechanic, with headquar- 
ters as before at Boston, Mass. The posi- 
tion of assistant master mechanic has been 
abolished. 


A. E. Lane has been appointed assistant 
master mechanic of the New York Central, 
with headquarters at Elkhart, Ind. Mr. 
Lang was previously general foreman at 
Elkhart. 


Shop and Enginehouse 


W. E. Harman, foreman at the Lynch- 
burg, Va., shops of the Norfolk & Western, 
has been appointed general foreman at the 
Lamberts Point, Va., shop. 


D. R. May, foreman of the Norfolk & 
Western at Kenova, W. Va., has been 


transferred to the position of foreman at 
Pulaski, Va. 


M. P. Merzcer has been appointed gen- 
eral foreman of the New York Central at 
Englewood, III. 


O. S. Hotmes, night enginehouse fore- 
man of the Norfolk & Western at Ports- 
mouth, Ohio, has been appointed foreman 
at the Kenova, W. Va., shop. 


V. L. Minnick, foreman of the Norfolk 
& Western at Pulaski, Va., has been trans- 
ferred to the position of foreman at the 
Lynchburg, Va., shop. 


W. D. Watpron has been appointed 
welding supervisor of the Seaboard Air 
Line, with headquarters at Jacksonville, 
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